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Another new Hydro-Aire product 
for the aircraft, missile support, 
missile and electronics industries 
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Ready Now! A Reliable Family of 
Transistorized Time Delay Devices 
— available on time from Hydro-Aire 


These fully-transistorized time delay devices are but e of a widely diversified family 
including relays, sequence timers, computer timing m ; and time-programmed, system 
supervising units —all custom-designed, built and on-ti elivered by Hydro-Aire. Perhaps 
one of these proven designs meets your specifications. | t, we will custom-design to your 
requirement. All of our time delay devices are compactly designed, available for AC or DC 
operation, and conform to applicable Mil Specs. These devices typify the many reliable elec- 
tronic products being designed, developed, produced a n-time delivered by Hydro-Aire. 


CHARACTERISTICS: TIME DELAY RELAY MODEL 50-085 


Size— 2%" x 1144" x 144” NDAAIDE 
Weight — 4 oz. : | ) 
5 accuracy ee 4 


Time delay range — adjustable over one decade; 6 to 60 seconds with 

Life: 100,000 operations at rated contact load 

Maximum power required: 50 ma at 24-31 VDC 

Temperature range: —55°C to +71°C as standard; to + 125°C available on special request 


WRITE FOR ELECTRONICS CATALOG. A note on your head brings a 
free copy, containing detailed facts and specifications. If you have a lelay device 
requirement, include your specifications for a prompt quote 





Built to Withstand 


that stress today’s rockets, 


missiles and jet engines 
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ROLLWAY Precision Radial Roller Bearings 
—— designed for the space age 


Acceleration and deceleration shocks! Multi- applications, new and more sophisticated Roil- 
ple G forces, both radial and axial! Plus thermal way Precision Radials are on the boards or 
variations in the extreme! Each makes new undergoing R&D for top aircraft producers. 
demands on design and materials. All require : lead aa ao 
advanced concepts in the alloying, melting, For a quick view of dynamic CAPACI, — 
forging, grinding, dimensioning and stress ratings, limiting speeds, etc., ask for Precision 
relief of high-temperature, tight-tolerance Radial Catalog No. AR159. For a glimpse mito 
bearing metals. potentials, let our R&D men discuss the possi- 

bilities with you. Rollway Bearing Company, 

Already operational in out-front aeronautical Syracuse, N. Y. 


COMPLETE UNE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 


ENGINEERING OFFICES: Syracuse © Boston © Chicago © Detroit e Toronto ¢ Pittsburgh @ Cleveland « Seattle « Houston @ Philadelphia « LosAngeles © Sanfrancisco 
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AVIATION CALENDAR 


Jan. 9-11—Seventh National Symposium on 
Reliability and Quality Control, Belle- 
vue-Strat Hotel, Philadelphia, Pa. 

Jan. 9-13—International Congress and Ex- 
position, iety of Automotive Engi- 
neers, Cobo Hall, Detroit, Mich. 

Jan. 15-18—13th Annual Convention, Heli- 
copter Assn. of America, Cherry Hill Inn, 
Haddonfield, N. J. 

Jan. 16-18—Seventh Annual National Meet- 
ing, American Astronautical Society, Dal- 
las, Tex 

Jan. 17- 19—Winter Instrument-Automation 
Conference & Exhibit, Instrument Soci- 
ety of America, Jefferson Hotel and Kiel 
Auditorium, St. Louis, Mo 

Jan. 23-25—29th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 24 

Feb. 1-3—Second Winter Military Elec- 
tronics Convention, Institute of Radio 
Engineers, Biltmore Hotel, Los Angeles 

Feb. 1-3—Solid Propellants Conference, 
American Rocket Society, Salt Lake City 

Feb. 14-16—Second Annual Symposium on 
Non-destructive Testing of Aircraft and 
Missile Components (unclassified), So- 
ciety for Non-destructive Testing and 
Southwest Research Institute, Gunter 
Hotel, San Antonio, Tex 

Feb. 15-17—International Solid-State Cir 
cuits Conference, Institute of Radio En 
gineers, Sheraton Hotel, Philadelphia. 

Mar. 5-9—Sixth Annual Gas Turbine Con 
ference and Exhibit, American Socicty of 
Mechanical Engineers, Shorcham Hotel, 
Washington, D. C 

Mar. 9-10—Second Symposium on Engincer 


(Continued on page 6) 
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BY STANLEY M. INGERSOLL, Capabilities Engineer 


Report No. 13 , 
Type CC 506 Thrust Control System 


Designed for tactical artillery weapons, this system a Ge 
thrust levels of liquid propellant rocket eae 
tudes. Its sensitive SM /I-designed pressure lucer caleatae 
combustion chamber pressure and E statically and dynamically 
accurate even in the extreme shock and vibration environments 
of the missile. When the transducer detects a deviation from the 
re-set reference pressure, it generates an error si . This si 
is amplified and transmitted to a servo controlled valve which 
restores the pressure to the proper settin ng. The amplitude of the 
signal is proportionate to the magnitude of pressure change. Heart 
of the transducer is a unique, SM/I-developed twisted Bourdon 
tube that combines high pressure sensitivity (rotational je. 
ment) and low acceleration and vibrational sensitivit 
movement). A 300 PSI unit has only a Sa error under 13 6 15 g’s 
vibration and 10 g’s acceleration and withstands g’s shock 
without disturbing its setting. 


Temperature ... —65° to +165°F 
Vibration 10-38 cps +0.25” 
Double itude 


38 to 2000 cps +25 g's 
Shock : 


Weight ...10 pounds 
Input Voltage 115 volts 400 cycles 
Accuracy better than 1% of the 


pressure 
Valve Flow Rate 30 Ib/min H202 
Magnitude of Set Pressure 300-1000 
Slewing Speed of Valve 
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For more information and complete operating specifications, write 
or wire SM/I today. Address your inquiry to Stanley M. Ingersoll, 
Capabilities Engineer. 


SERVOMECHANISMS/INC. 


Los Angeles Division 
200 Aviation Boulevard 
E! Segundo, California 














This is the 

SWAMI MOTION 
DETECTOR, 

a compact practical 
detection device 
for Perimeter 
Protection, Plant 
and Area Security. 


Sensitive, dependabie, 
inexpensive, unitized construction (it's small enough to fit 
into an attache case). Where can you use it? 


The SWAMI MOTION DETECTOR is a new low-cost 
intrusion detector system that saturates a secured area with 
ultra high radio frequency energy sensitive to the slightest 
motion or displacement of an intruder. It is fail safe, simple to 
install, easily operated. And, it is virtually impossible to con- 
found with counter-measures: any tampering will cause an 
alarm. 

Effective Range: From inches to hundreds of feet, with a single 
unit. Surveillance can be maintained over a full acre, economi- 
cally. 

Flexibility: It can function as an omnidirectional or directional 
system, and can determine relative or absolute speeds of 
moving targets. 

Durability: The sensor unit of the SWAMI MOTION DETEC- 
TOR is shock-resistant, and its service life compares favorably 
with that of conventional vacuum-tube detection devices. 
Power Supply: Standard 115-volt outlet current or any battery- 
supply pad Write for free brochure to: namie 


SINGER-BRIDGEPORT 


A DIVISION OF THE SINGER MANUFACTURING COMPANY 
915 Pembroke Street Bridgeport 8, Conn, 


*A Trademark of THE SINGER MANUFACTURING COMPANY 


AVIATION CALENDAR 


(Continued from page 5) 


Mar. 5-9—Sixth Annual Gas Turbine Con- 
ference and Exhibit, American Society of 
Mechanical Engineers, Shoreham Hotel, 
Washington, D. C. 

Mar. 9-10—Second Symposium on Engineer 
ng Aspects of se ara 
University of Pennsylvania, Philadelphia. 

Mar. 9-10—Flight Propulsion Meeting, In- 
stitute of the Aeronautical Sciences, 
Cleveland, Ohio (classified). 

Mar. 12-16—Aviation Conference, American 
Society of Mechanical Engineers, Statler- 
Hilton, Los Angeles, Calif. 

Mar. 13-16—Test, Operations and Support 
Conference, American Rocket Society, 
Biltmore Hotel, Los Angeles, Calif 

Mar. 16-18—Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
Washington, D. C 

Mar. 20-23—International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y 

Mar. 20-24—1961 Western Metal Exposi- 
tion, American Society for Metals, Pan- 
Pacific Auditorium, Los Angeles, Calif 

Mar. 27-31—1961 Symposium on Tempera 
ture, Its Measurement and Control in 
Science and Industry, Columbus, Ohio 
For information: V. W. Sikora, Instru 
ment Society of America, 313 Sixth Ave, 
Pittsburgh 22, Pa 

Mar. 28-29—Nucleonics in Flight Sympo- 
sium, American Nuclear Society, Statler- 
Hilton Hotel, Dallas, Tex 

Apr. 4-5—Aviation Technician School Ad- 
ministrators Conference, Purdue Univer- 
sity, Lafayette, Ind 

Apr. 4-6—Intcrnational Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas 
cous Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y 

Apr. 5-7—Lifting Re-entry Vehicles: Struc- 
tures, Materials & Design, American 
Rocket Society, Palm Springs, Calif 

Apr. 10-11—Spring Meeting, Western States 
Section/The Combustion Institute, Acro- 
nutronics Division of Ford Motor Co. 
Newport Beach, Calif 

Apr. 17-28—l4th Technical Conference, 
International Air Transport Assn., Queen 
Flizabeth Hotel, Montreal, Canada 

Apr. 18-20—Symposium on Chemical Re 
actions in the Lower and Upper Atmos 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif 

Apr. 20-22—Gencral Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 26-28—I iquid Rockets, Propellants 
md Combustion Conference American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach, Fla 

Apr. 30-May 4—Seventh National Acro 
Spa Instrumentation Symposium, In 
strument Society of America, Adolphus 
Hotel. Houston, Tex 

May 8-10—National Acronautical Electron 

Conference. IRE, Miami and Biltmore 
Hotel Davton, Ohio 

May 9-11—Western Joint Computer Con 
ference and Exhibit, Ambassador Hotel, 
Los Angeles, Calif 

May 22-24—National Telemetering Confer 
ence, Sheraton-Towers Hotel, Chicago, Il 

May 26-June 4—24th French International 
Air Show, Le Bourget, Paris, France 
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i in the Bendix “hot banjo” test chamber, are subjected to 


Electronic module: 
stion produced by The University of Michigan nuclear reactor. 


fast neutron and ga 


HOT BANJO Anticipating the need for space and weapon system electronics 
to operate in a severe radiation environment, Bendix is developing equipment 
that resists both transient and cumulative degradation, or activation. To ex- 
perimentally simulate this environment, electronic modules in a “hot banjo” 
test chamber are placed next to a fission plate which is inserted in the core 


of a 1 Mw reactor to triple the fast neutron flux. Such Bendix research is 


providing the keys to advanced system development. Positions are available 


to better engineers and scientists. 


by. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, M 3AN 








CAPABILITY 


is spelled 
h-y-d-r-a-u-l-i-c 
S-t-a-r-t-i-n-g 


In technology and facility, Vickers 
continually matches your need 


Auxiliary power units pioneered for aircraft 
turbine starting by Vickers combine high effi- 
ciency with minimum size and weight for the 
power delivered. Because starter characteristics 
are closely matched to engine requirements, 
they provide smooth, steady acceleration of the 
engine through the firepoint range giving the 
best possible chance of proper “lighting off” 
and avoiding aborted starts. 


Dual-purpose units developed by Vickers as an 
outgrowth of pioneering work in hydraulic start- 
ing offer further benefits in weight saving. These 
units are used as a motor in engine starting, as 
Gc pump to supply accessory power during 
normal operation. Reduced cost and ground 
support requirements plus increased versatility 
and simpler remote area operation are other 
major benefits. Write for Bulletin A-6001. 


PROVED PERFORMANCE of hydraulic starting 
for jet engines is demonstrated by this cart that 
has performed more than 2,500 trouble-free starts 
in a 2-year period. Cart size is due to divergent 
requirements of three different engines. Prime 
mover power requirement is only 25% of that 
needed for other starting methods due to inherent 
high efficiency of the hydraulic transmission. 


JET PROP STARTING demonstration uses engine-mounted 


Starter motor and ground cart power supply. Starter cutout 


speed of approximately 8,000 rpm was reached in 34.5 to 
40 seconds during series of observed test starts. 


MULTI-PURPOSE PUMP MOTOR (left) is pump 
when driving hydraulic starter becomes motor 
during normal flight to drive 15 KVA generator. 
HELICOPTER STARTER (right) is 35 hp unit, 


starts 1,900 shaft hp engine readily 


' 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED parr 


DETROIT 32, MICHIGAN SPERRY RAND 
TORRANCE, CALIFORNIA CORPORATION 


POWER TRANSMISSION 
ENERGY CONVERSION 
FLUID TRANSFER 
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Now the Polaris is on patrol. The USS George Washington put to sea in November with an 
operational Polaris in each of its sixteen launching tubes. It will roam the deep for weeks on 
end—a missile base safe from surprise attack that will take the Polaris within range of any 
strategic target on earth. This mating of ballistic missile and nuclear-powered sub by the U.S. 
Navy marks the start of a new era of naval strategy. It brings real hope for enduring peace 
because it makes the penalty for aggression so certain and so harsh. Prime contractor 
and system manager for the Polaris missile: The Missiles & Space Division of LOCKHEED. 





EDITORIAL 





Laurels for 1960 


The year now closing has brought basic changes in 
public attitudes toward aerospace problems and the first 
indications of a quickening pace for the years ahead. It 
was a year in which outstanding U.S. achievements in 
aerospace balanced more closely the frustrations and 
failures of prior years as many aspects of the new tech 
nologies emerged from development cocoons into initial 
operational forms. As the year ends, there are signs that 
a more vigorous and technically sound national direction 
may be emerging that will permit the scientific, engi 
neering and industrial resources of this country to forge 
ahead, if not at the full-throttle pace of an emergency, 
at least at maximum cruise speed compatible with main 
taining superiority for the long hard pull that faces this 
nation. 

Here are the people, organizations and projects that 
we think merit permanent listing in the logbook of 
acrospace achievements during 1960: 
© Gen. Thomas §S. Power, chief of Strategic Air Com 
mand, for his work in bringing this key element of U.S 
military strength into an effective transition to the mixed 
force concept, adding the ICBM and laying the founda 
tions for the effective military operational use of outer 
space. 


© Elwood R. “Pete” Quesada, Federal Aviation Agencs 


chief, for his courage in handling the Electra safety prob 
lems on technical grounds in the face of intense political 
and emotional pressure and for his general forward 
driving course toward better air safety 

® Terry Drinkwater, president of Western Airlines, for an 
outstanding job of airline management using relatively) 
limited resources to produce outstanding financial and 


operational results 

© Hilliard Paige, boss of General Electric's Missile and 
Space Vehicle Department and his technical staff for 
their outstanding achievements in re-entry vehicles and 
data capsules and for spearheading a broad advance across 
the whole spectrum of space technology 

© Scott Crossfield, North American Aviation test pilot, 
not only for his initial proving flights in the X-15 but 
also for producing an honest, technically accurate, sound 
addition to the acrospace bookshelf with his autobiog 
raphy “Always Another Dawn.” 

eC. L. “Kelly” Johnson, Lockheed vice president for 
advanced developments, belated recognition for his 
superb job in designing the special purpose, high altitud« 
U-2 reconnaissance plane that was able to photograph the 
Soviet Union for four years without interference. 

¢ John Stack of the National Aeronautics and Spac« 
Administration and his Langley Research Center asso 
ciates for their successful fight to keep aeronautical re 
search alive, particularly on the supersonic transport and 
NATO projects. 

© Thomas Gates, secretary of defense, for his fine job of 
making the Defense Department machinery work faster 
and more efficiently in the relatively short period avail- 
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to rectify the errors and indifference of his 
ors in the Pentagon. 

Don Flickinger, assistant for bio-astro- 
Air Research and Development com- 
original efforts to organize the founda- 

io-astronautics program in this country and 
his dogged persistence in pushing his program despite 
a wide variety of official roadblocks. 
® Bocing Airplane Co., for its drive to dominance in the 
jet transport field with its 707, 720 and 727 series. 
®jim Austin, president of Northeast Airlines, for his 
to gather a significant share of the toughest 
competiti rline market in the country—the Boston- 
N.Y.-Wa gton commuter pattern. 
* National Acronautics and Space Administration, Air 
Force, Army, Navy and their industry contractors for 
providing the first steps demonstrating the practical op- 
erational f space technology with Tiros I and II 
weather ites, Courier active communications re 
peater, | passive communications satellite, Transit 
navigatio ites and the Discoverer series. 
¢ Walter T. Bonney, NASA director of information, for 
doing the | 'b of any government information officer 
at keeping press and public adequately informed on 
the progr pace technology in the face of extremely; 
difficult official problems. 
® Vice Adm. William F. “Red” Raborn for his ramrod 
Navy's Polaris solid-fuel missile into initial 
operationa n a submarine at sea less than five years 
atter the m was organized. 
¢ Dr. Stark Draper and his Massachusetts Institute of 
p for their pioneering work on develop- 
ment of i guidance systems that came to fruition 
in operati with Polaris and Titan. 
® Navy Cmdr. John N. Davis for his two closed-course 
world sp rds set with the McDonnell F4H fighter: 
1,390 mp 00 km. and 1,216 mph. for 500 km. 
¢ Sen. A. S. Mike Monroney and Rep. Mendel Rivers 
for their hip of a successful congressional cam 
paign to | the modernization of the Military Air 
l'ransport S cargo transport flect with jet equip- 
ment 
¢ Vice President-elect Lyndon B. Johnson for his skill- 
operations as Senate majority leader, 
in a modernized and increased defense 
| 1961. 


able to hin 
two prede¢ 

° Brig. Gen 
nautics t 
mander, fo 
tions for 


airline 


ding of th 


Technolog 


ful and eff 
which res 
budget for | 
© Brig. Gen. Irving Branch for his efforts to revitalize 
the Aircraft Nuclear Propulsion program, combining 
more eff management and more advanced tech- 
nology 
@ Navy, Lockheed and Booz Allen & Hamilton for hav- 
the effective PERT management tech- 
mplex weapon system development pro- 
the Air Force for its willingness to acquire 
m a sister service and further develop it 
—Robert Hotz 
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“The 
KLIXON) 
Hurry-Up 

Team" 


PRODUCTION 


DESIGN 
TESTING 


For Designers with a Time Problem... 
KLIXON® PRECISION SWITCH AND THERMOSTAT 
PACKAGES DESIGNED AND DELIVERED —- FASTI 


Parts Numbers Assigned at Once for Use in Parts Lists. 
More and more designers “put the bee” on us by 
ordering a complete thermostat or switch package. 
These specials include unique mounting configura- 
tions, connectors, leads, actuators, ganging of basic 
units, potting, etc., to customer’s design needs. 

Many times this component is last on the check 
out list and has to be rushed in order to “button 
up” the design. 

That’s where our special “hurry up” facility 
answers the prayer of the designer who wants to 
cut red tape fast and have deliveries made yesterday. 


Write for 
complete 

technical 
data. ® 





2812 FPORESTSTREET ~* 


Tell us your mounting or actuation problem. 
Give us your temperature, electrical rating, life 
cycles and vibration per mil “call outs”. Our 
standby team of designers will assign a part number 
at once — and then meet unbelievably fast delivery 
requirements with precision made and tested 
products. 

The basic thermostat used is the KLIXON 
hermetically sealed, M1 Thermostat, a highly vi- 
bration resistant, snap-acting, fixed-temperature 
type. The basic switches used are KLIXON KX 
and AT series hermetically sealed switches. 


“~ TEXAS INSTRUMENTS 


INCORPORATED 
METALS & CONTROLS DIVISION 


ATTLEBORO, MASS. 





WHO'S WHERE 








In the Front Office 


M. L. Lindahl and D. C. Webster, 
directors of General Precision, Inc. Messrs. 
Lindahl and Webster continue as vice presi- 
dents of the company’s Librascope Division, 
Glendale, Calif 

Willis M. Hawkins, a vice president, 
Lockheed Aircraft Corp., Burbank, Calif 
Mr. Hawkins continues as assistant gencral 
manager of Lockheed’s Missile and Space 
Division 

Dr. Nisson A. Finkelstein, vice president 
research, Stromberg-Carlson Division of 
General Dynamics Corp., Rochester, N. Y 

Henry M. DeRosa, vice president-mar- 
keting, Vector Manufacturing Co., Inc., 
Southampton, Pa 

Dona A. Gehlke, vice president-cor 
porate director of advanced development, 
Jabcock Electronics Corp., Costa Mesa, 
Calif 

Martin R. Richmond, corporate vice pres 
ident of Sanders Associates, Inc., has me 
named head of the company’s new Ad 
vanced Systems Laboratories, Burlington, 
Mass 

Denison Neale, vice president-marketing, 
Denison Engineering Division, American 
Brake Shoe Co., Columbus, Ohio, and 
Leroy E. Bonnette, director of engineering 

Electronic Assistance Corp., Red Bank, 
N. J., has announced formation of a Sys 
tems Enginecring Division and establish 
ment of a center for long-range research 
at Ann Arbor, Mich. and William A. 
Wheatley has been appointed vice president 
in charge of the division and center 

Dr. Thomas C. Hall, vice president 
research and development, MicroSemicon 
ductor Corp., Los Angeles, Calif., and Steve 
Manning, vice president-marketing 

A. S. Blodget, Jr., regional (midwestern) 
vice president, Air Reduction Sales Co., 
with offices in Chicago, Il 

Col. Robert W. Van Wert, director of 
field service operations, Army Rocket and 
Guided Missile Agency, Redstone Arsenal, 
Ala 


Honors and Elections 


Harold D. Hockstra, Projects Control 
Officer, Engineering and Manufacturing 
Division, Federal Aviation Agency, Bureau 
of Flight Standards, has been named a 
Fellow of the Royal Acronautical Society of 
Great Britain 

William P. Lear, Sr., board chairman of 
Lear, Inc., has been awarded Sweden's out 
standing aviation award, the Enoch Thulin 
Medal, for his “pioneering work in avia- 
tion 

Dr. Samuel Herrick, principal astrody- 
namicist at Acronutronic Division of Ford 
Motor Co., has been clected a director of 
the American Rocket Socicty. 

Robert Nelsen of General Electric Co.'s 
Large Jet Engine Department has been 
elected chairman, Service Publications Com 
mittee, Acrospace Industrics Assn., Wash 
ington, D. C., succeeding H. A. Wadsworth 
of the Convair Division of General Dy 
namics Corp. Also; R. H. Lambka of the 
Bendix Corp., vice chairman, succeeding 
G. W. Jaimet of the Allison Division of 
General Motors Corp 
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INDUSTRY OBSERVER 


® New technique which may enable an anti-ICBM defense radar to dis- 
tinguish between warheads and oys and between single and multiple 
targets has been developed by General Atronics Corp. under Rome Air 
Development Center sponsorship. This technique, not yet proven in an 
operating radar, uses special lation and multiple intermediate fre- 
quency amplifiers in the radar ver to extract increased information 
directly from radar echos, includ lirect measurement of target velocity, 
acceleration and spin. The t ilso has application to sonar. 


> Federal Aviation Agency has taken over direction and systems manage- 
meat of the joint FAA-Air Force-Weather Bureau automatic weather obser- 
vation-forecasting system (433-L) development program from Air Force and 
United Aircraft Corp. Program will now have more modest objectives and 
funding will be cut a third. United Aircraft still will have a major role but 
relinquishes systems management responsibility. 


tellite weapon system are due in March. 
Two categories involved are a tegic low altitude orbital bomber (SR- 
79821) for deployment up to 00 naut. mi., under Ballistic Missile 
Division cognizance, and a strate high altitude orbital bomber to operate 
above 20,000 naut. mi., under Wright Air Development Division. 


© Proposals for an Air Force eart! 


> Feasibility of an all-plastic airframe for the Piper PA-29 Papoose is under 
study at Piper's Vero Beach development center. Papoose is a low-wing, two- 
place, tricycle gear lightplane being designed to sell for less than $5,000 
(AW Nov. 10, p. 37). It will have a sliding bubble canopy and single swept 
tail. Piper also is developing a higher-powered model of the Pawnee argricul- 
tural aircraft, using a 250 hp. Lycoming engine derated to 235 hp. 


three Titan training facility silos at 
es in the operational suitability test 
wed the OSTF silos too extensively 


© Air Force will instrument 
Vandenberg AFB for remaining 
facility program. Titan explosion 
for repair to be practical. 


> Navy will evaluate the Kaman I1U2K as an anti-submarine warfare aircraft. 
The helicopter’s ASW equipment will be a Raytheon AQS-12 dipping sonar 
system weighing 300 Ib. and using a 300-ft. cable, considerably longer than 
cables on currently operational sonar systems. 


© Nike Zeus test vehicles will | at inert Atlas warheads capable of 
deploying decoys in later pha f the test program at Kwajalein Island. 
Initial phase is scheduled to | xt summer with Zeus shots against 
AtlasD ICBM warheads with yy capability. Atlases will be fired 
from Vandenberg AFB. 


> Navy has narrowed the group of contenders for its new Typhon surface- 
to-air missile system to about a half dozen companies. The group includes 
McDonnell Aircraft Corp. and Raytheon. 


n electric starter-drives will be used on 
JTSD engines to eliminate the need 
used with jet transports. Using a con- 
t will use external power to operate as 
generator after the engine is started. 


> Dual-function Sundstrand A 
the Boeing 727’s Pratt & Whit 
for compressed air starter unit 
stant speed drive, the Sundstra: 


a starter, then become a 400 c 


> Proposals for a study contract to survey Pacific Missile Range requirements 
for a medical-technology facility are due Jan. 3 at the Navy Procurement 
Office in Los Angeles. Companies invited to submit proposals for fixed 
price contracts include Avco Research, Douglas, Autonetics, Hadden Byrne 
& Co., Medtronic, Stanford Research Institute and Minneapolis-Honeywell. 


> Japanese National Self Defense A 
operations research on a high 

year. Ground Staff originall; 
Mohawk turboprop but Japan 
impossible to build such an ad 


ncy Ground Staff is expected to begin 
ynnaissance aircraft in the next fiscal 
to build an aircraft like the Grumman 
ufacturers reported that it would be 
type on the budget proposed. 











@e the day has: arrived 
when we have seen our 
pioneer concepts in EBW 
accepted as the best approach 
to missile ordnance. Our 
continuing leadership in the 
EBW field now rests on providing 
the industry not merely with 
advanced components... 
but complete systems built 
upon the base of our unequaled 
knowledge and experience 
in the EBW field. ©© 


Lup 


Zs 


ane 


EBW was developed at Librascope/Sunnyvale by combining modern elec- 
tronic technology with the physics and chemistry of explosives. Rugged tests 
have proven EBW’s immunity to premature initiation from stockpile to 


. NOTE TO MISSILE PROJECT MANAGERS: 
target. A note to Librascope/Sunnyvale, 670 Arques Avenue, Sunnyvale, 7 Mec watch go gellgpe 3 ned 
California, will put you in direct contact with the country’s leading scientific * Bridgewire techniques as a replace- 
ment for squibs, detonators, and 
other ordnance functions, write for 
Technical Bulletin 33. 


team devoted exclusively to EBW systems. 


LIBRASCOPE DIVISION + GENERAL PRECISION, INC 








Livelier Space Council 


NASA Supplemental 


ANP Milestone 
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Washington Roundup 


An extremely active National Acronautics and Space Council can be expected now 
that President-clect John F. Kennedy | Vice President-elect Lyndon Johnson 
as its chairman. Kennedy left unansw t part he will play personally. The Space 
Act states that the President “‘shall | r meetings,” but this and a number of 
other things may be changed 

President Eisenhower never appointed a civilian staff. Johnson is expected to do 
this, probably picking Kenneth E. Bel Max Lehrer as executive secretary at 
$20,000 a year. BeLicu has been staff tor and Lehrer assistant staff director of 
the Scnate Committee on Aeronautical ice Sciences. Both are close to Johnson 
and have been prime movers in the Ser mittee’s work. Lehrer also is considered 
a strong possibility for the comptroller the Defense Department. 


Advice to the President on scientific matters will be handled quite differently in the 
new Administration if Dr. Jerome B. V f Massachusetts Institute of Technology 
succeeds Dr. George B. Kistiakowsh f White Heuse science aide. 

Wiesner, who was Kistiakowsky’s personal choice as a successor, feels the current 
Scientific Advisory Committee has direct fense Department scientific matters to a 
far greater degree than should be nec flv because too many people in technical 
jobs it the Pentagon weren't sufficient technical matters 

Wiesner headed the technical st Gaither Committee and has offered 
advice on defense matters to the K p since before the national political 


conventions 


Congress will be asked for a special supplemental appropriation of about $50 
million by National Acronautics and § \dministration. The monev would pay 
for NASA's active communications sat m, the Rover nuclear rocket program, 
the Centuar liquid hydrogen upper st ket and the Scout solid rocket. Major 
portion of the funds are for the com tellite work 


Industry is pushing USAF Maj. Gen. Joseph “Smoky” Caldara for FAA adminis- 
trator because of his background in aviat fety. Najeeb E. Halabv, secretary-treasurer 
of Acrospace Corp. and a board me: the Flight Safety Foundation, also is a 
strong candidate. He is a former Na issociate of Laurence Rockefeller, was 
a deputy assistant secretary of defens write the Curtis report on aviation 
facilities. Kennedy's personal choice at t nt appears to be Clarence D. Martin, 
southern California businessman. Mart being considered for secretary of the 
Navy (see p. 21). Eastern Air Lines ¢ e H. Singleton also is seeking the job. 

Dave Black, assistant attorney general of Washington state is a likely appointee 
to the Civil Aeronautics Board, wh ' now a member, is being pushed by 
Kenned\ l riend, Sen. George S D.-Fla.) for the chairmanship. 

Trevor Gardner, trustee of Aerospace Corp. (see p. 21) and former USAF assistant 
secretary for research and development ned in protest over Eisenhower defense 
policies, is a strong contender for the .ennedy’s arms control director, either in 
the White House or at State Department mament unit. 


Aircraft nuclear propulsion program passed a major technical milestone in mid- 
December with the first successful nu tart of General Electric’s HTRE-3 engine. 
Earlicr tests required starting and runn iventional fuel until the reactor reached 
proper operating conditions 

Meanwhile, the program faces th st budgetary hurdle in the past 10 years. 
The Budget Bureau still refuses to 1 \ir Force’s Fiscal 1961 funds for engine 
machinery development. Counterpart Energy Commission funds for reactor 
development have been released. T! split about 50-50 between the two 
agencies, totaling $150 million in the | | budget. 


A major overrun on its first big development program has hit the Federal Aviation 
Agency's Bureau of Research and De rd. The program is General Precision’s 
automatic data processing system 

To prevent future overruns, the bureau has tightened procurement policies dras- 
tically, using fixed-price contracts wh ble, introducing maximum ceilings on 
cost plus-fixed fee contracts, and insert iltv clauses for late delivery in a few 
contracts. It also is using increased ntives where the contractor is able to 


shave costs 


The usual passion for abbreviation in weapon system names has led one company 
to call its study on an Air Force strat bit bomber (see p. 13) by a distinctive 
acronym—SLOB. 

—Washington Staff 
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Mercury Flight Test Tempo Quickening 


Atlas, Little Joe, MR-2 will follow MR-1 


SUCCESS 5 


Redstone-boosted manned mission may fly in March. 


By Edward H. Kolcum 


Washington—Tempo of the Project Mercury flight test program will 


increase following the successful ballistic flight last week of a production-line 


capsule in a mission designed to qualify the manned satellite structure and 


some of its components in the space environment 


MR-1] 


Redstone-boosted 


capsule flight was made Dec. 19, 


and will be 


ouowed QuICKiy DV These three aeveiopmecnt imauncnes 
followed quickly by these three development launcl 


@ Mercury-Atlas 1 (MA-1), in a repeat 
of a test of capsule performance in a 
high-angle re-entry which failed in Juh 
AW Aug. 8, p ?¢ 

@ Little Joe, repeating ilificati 

maximum pres 


test of the capsule in a 


sure abort which t month 
AW Nov. 14, p. 34 
e Mercury-Redstone 2 
i chimpanze ] ] 
flight h could be made in mid 
January and if successful, would set 
the stage for MR-3, a manne 
March 


(MR-2), 
mav carry n a ballistic 


Launc 


flight, possibly bs 
McDonnell Ain 


red eight capsu 


ipsule only once 

Precise profile 
milestone in the 
because it 


flown by MR-1 is a 
Mercury devel 


was th 


pment 


progtam 


pl successful rocket-b 
a production cap 
ittempts (AW Dx 


Little Joe profil 


etels 
sion with 
in three 
Atlas and 
nown again 
Redstone 
fixed with 
changes, and the same capsul 


for the MR-1 experiment 


malfunction N 


. : 
some relative! 


Fast Recovery 


Adding to the optimism of th 
19 test was quick recovery of 
ule, even though high wind 
15 mi. beyond the expecte 
point to a 
helicopter picked the capsul 
min. after launch and 15 
landed 

Ihe one-ton capsule was 
on the deck of the aircraft 
Valley Forge 17 
recovered 

Project engineers are now making a 
detailed analysis of the structure and 
components and plan to te 
truction of the 
ments, such as exterior shingle 
to determine the effects of 
on tensile strength. The 


peared to be in excellent 


2c : 
£5)>-Mi 


range 


min 


min iter 


some 


flight 


( ipsulc ip 


pact 
I 


onadition 


16 


return 
Missile 


ible damagc 


was 


' 
antic 


f glass in on 


~ 


pane 
pane is the outermost 
ind breakage did not 

gri internal cap 
When the capsule was 


its flight, all 


ik 


integrit' | 
pencd 


} 
wel ive i 


ifter 
! hattenes 1] 
illumination lights were on, th 


oc kp r 
sh ywed i 


, 


system indicators 


1 
| 


sequence 
normal flight had taken p 
tilation fan 
covery light was flashing 

Actual flight differed from th 
gramecd in mpa t rang 
attributed to winds of nearly 
it altitude. The 16-min 
with a 140 sex 
which forces 
ind velocity to 4,200 mph 
tower was 


} 


was working ind th 


profile onl ’ 
100 mph 
mission began 
during 


tm f 


boost phas 
built up 
At Redston 


retti 


gravit\ g 
burnout, the escape 
soned and three posigrade rockets under 
the heat shield were ignited to ensur 
cparation. Automatic stabilization and 
| system hydrogen peroxide jx 


ill ition 


lamped out capsule 


seconds after cparation 
so the heat shield 


ind, five 
turned it 150 deg 


was forw ird 





High Minuteman Bids 


Los Angeles—Lowest bid received by 
Army Corps of Engineers for the con 
struction of Minuteman launch and con 
trol facilities at Malmstrom AFB, Mont 
was more than 50% 
ment estimate of $50,816,500 

After USAF, the 
Corps of Engineers may ignore the first 
round and advertise for new bids. Four 
teams of construction contractors bid in 
the first round, and the highest bid was 
$98,500,000. The low bid of $78,907, 
000 was made by the team of Pomeroy, 
Hawaiian Dredging and Construction, 
Bates & Rogers, an] J. Rich Steers con 
struction companies. 


over the govern 


discussions with 











horizontal in order to orient it for retro- 
rocket ignition. Retrorockets were 
fired, and the rocket package bencath 
the heat shield was jettisoned. The 
stabilization and control system oriented 
the capsule in a shield-down attitude, 
ind it fell free to 21,000 ft., when the 
drogue parachute deployed Re-entry 
forces of 10g were recorded 
At 10,000 ft., the antenna housing 
jettisoned and the 63-ft. ringsail 
hute deployed Redstone 
vas bervilium, but an ablat 
used on MA capsules 
Acronaut ind Space Ad- 
's Spa Task Group is ex- 
n Redstone flights to de- 
ptimum altitude at which 
dr uc nd to dc 
whether oscillations will cause 
deployment at high altitude 
manned satellite mponents 
the flight wer 


par 
, 
srLICK 
: ‘1 
1 will be 


1¢ 
‘ 


paration 


1 modified in- 
19. p. 27 


retrorocket 
panel (AW De 


ids and performan 


Communications System 
mmunications 
tw four-channel 


transmitters which provided « 


mtinuous 
cenviron- 
and 


cnsor;Ts 


vehicle attitude and 
Heating 


measured 


lata n 
ment pressure nom 
vibration wert by 9 
n the capsul 
Booster used in the MR program in 
irporates a number of significant alter 
itions in the standard tactical Redstone 
Among th modification made by 
NASA's Marshall Space Flight Center 
ire 
© Container section, c! 


ng 6 ft. to the 


ft. to 

ty for 20 
Vehicle is 83 

9 ft. Red 
ikeoff weight 1s 66,000 lb., 
than Redstone 


e Engine, modification of the advanced 
A7 Redstone, fucled by alcohol and 
liquid instead of Hvydyne and 
Lox for more reliable fueling operations 
Liftoff thrust levels 78.000 Ib 

| i] 


ient 


tank 
fucl 


more burning time 


incTcax 


ompared with th 


more 


oxygen 


¢ Abort system, develop 
MR pr gram Ss t 


1 open loop on MR-1 A 


fer the 
I } 


seal | 
Sen 


Pei by 
if I 


monitor pitci vaw 
clocit ‘ 


separation ind 


mission 
ind roll in 


loss mNCcroOr 


ind angular 
ymbustion chamber pressure 
© Control system, using minimum drift 
LEV-3 1utopilot connected to carbon 
vanes in the propulsion exhaust and jet 
vanes 
¢ Instrument compartment and idapter 
section were designed to house sensors 
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REDSTONE-BOOSTED Project Mercury cap- 
sule is ready for launch on its first successful 
suborbital flight. Capsule went to 135-mi. 
altitude and 2,5-mi. range. 


ma pressurized compartment and pro 
vide a stable means of joining booster 
and payload 

Booster performance during the flight 
was recorded on the basis of measur 
ments by 50 sensors 

NASA Space Task Group had de 
termine d prior to the MIR-1 mission 
that helicopters would be the primary 
means of capsule pickup, limited onls 
by a maximum flight over water of 75 
mi. Recovery force in the high-prob 
ability landing area for the MR-1 mis- 
sion consisted of six destroyer-type ships 
and an amphibious dry dock. 
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National Security Council Changes 
Urged in Jackson Group’s Report 


Washington—Senate National | 
Machinery Subcommittee criticiz« 
highly institutionalized and “ritual 
nature of the National Security ¢ 
and urged that it be reorganized 
small group to advise the Pr 
effectively on top—and only t 
tional security issues in a report 
last week 

The group, headed by Sen 
Jackson (D.-Wash pictur 
a “policy paper production 
liming at “agreement” rather t 
best solution, and as ineffect 
translating its decisions into } 
ction 
| now holds reg i] 


} 
mectings with as many as 


ofhicials attending The subc 


commented th shecr m 


i he coun 


participant liv the dept! 
dilutes th quaht f the di 
The statutory NSC member 
President, \ President, th 
tarics of Stat ind Defens« 
Director of Civil Defense Mobil 
Ihe statutory advisers are the D 
of the Central Intelligence Agen 
the Chairman of the Joint Ch 
Staff 


Planning Board 
NSC is overshadowed in imp 


++ 


if not prestige, the subcommi 
by it Planning Board the h 
the policy pap production 
This substructt 


gency repres 


compe ms 


secretary le 
the final cont 
report mn 
“The Plann 
nature 
dev loping 
iginati 
particularls j 
Inter-agenc nittees 
have » built-in lrive towar 
common denominator solution 
can comment, review, and adj 
they arc not good instrument 
novation 

Noting that the main sour 
imaginative proposals” is th 
vidual, the subcommittee sugg¢ 
in the interest of ‘‘an agreed 
the Planning Board tends to 
edges ind destrov the here 
these proposals 

Another substructure, the Oper 
Coordinating Board, which has t! 
of follow-through on council de 
the subcommittee noted, is 
inter-agency group and “lacks con 
authority. It can advise, but not 


the operating agencies.” OCB, 


posed of representatives at the under 
ecretary level, “has little impact on 
the real coordination of policy execu- 
tion. Yet, at the same time, the 
existence of this claborate machinery 
reates a false sense of security by in- 
iting the conclusion that the problem 
ff teamwork in the execution of policy 
well in hand.” 
Commenting that NSC policy papers 
“mere statement of aspirations’ 
nless thev result in action, the sub- 
imittee added 
They are policy only if they cause 
the government to adopt one course of 
nduct and to reject another, with one 
roup of advocates ‘winning’ and the 
ther ‘losing.’ It appears that many of 
the papers now cmerging from the 
Council do not meet the test of policy 
n this sense.” 
Recommendations by th 
ibcommittee were: 
¢ Council should meet when the Presi- 
nt wishes advice on some matter 
Regular meetings tend to generate 
business not demanding presidential 
ttention simply because of the neces- 
ty of having “something” to discuss 
e Objective of Council discussions 
hould be to present sharply divergent 
iews of advocates. The goal is not to 
pare the President the necessity of 
hoice, but to make his choice more 
vaningful, the subcommittee said 
¢ Council meetings should be kept 
all, and top officials, not aides 
hould present what “they themselves” 
think—not some “agreed to” position 
¢ Planning Board function should be to 
riticize and comment on_ policy 
itiatives developed by the depart- 
nts and not the securing of de- 
virtmental “concurrences.” Outside 
mmittees of distinguished citizen 
sionally could be “highly useful in 
itroducing fresh perspectives on crit- 
il problems.” 
e “The case for abolishing the OCB is 
trong.” Responsibility for implementa- 
n of a policy cutting across depart- 
1ent lines could be assigned an “‘action 
mcer;r 
eA member of the Council of Fco- 
mic Advisers might replace the direc- 
r of Office of Civil Defense Mobiliza- 
n as statutory member of NSC. The 
1CDM director was designated to 
bring “domestic perspective” to the 
ouncil, but, the subcommittee pointed 
ut, OCDM focuses on mobilization 
roblems of wartime emergencies 
e NSC should participate at the target- 
tting stage of the annual budget 
preparation to assure that its views are 


reflected. 


Jackson 
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USAF May Order Fluorine Rocket Engine 


By Michael Yaffee 


Air Force, seeking more payload for 
its satellites, is expected to award Bell 
\erosystems a contract shortly for work 
on a fluorine rocket engine in the 15,- 
000-lb.-thrust class 

The engine could evolve into a 
powerplant for a new high-energy 
upper stage that would be used on an 
Atlas in place of the Centaur. A 
fluorine-powered vehicle with approxi- 
mately the same exterior dimensions 
as the Centaur stage could carry almost 
50% more payload. 

Air Force Ballistic Missile 
is known to be interested in the devel- 
opment of a more powerful second 
stage for the Atlas booster and is doing 
a significant amount of planning along 
this line. Because of past and current 
controversies, however, BMD will not 
issue any bid requests or even discuss 
a definite program for any high-energy 
upper stage until it develops a definite 
mission requirement for such a vehicle 

BMD may propose the vehicle for 
several Air Force systems and missions 
Some observers feel sure that at least 
the initial payloads for any new Air 
Force high-energy upper stage that is 
developed will be satellites One 
likely candidate is the passive communi- 
cations satellite that may result from 
the Air Force’s Project Csar (AW 
Dec. 19, p. 71) 


Division 


Centaur Envelope 

At present BMD is interested in a 
vehicle that would fit roughly the Cen- 
taur stage envelope. It is faster and 
less expensive, Air Force officer 
points out, to change the second stage 
rather than to alter the big first-stage 
booster 

Both Bell 
have enough fluorine rock 
to build a fluorine engine and have it 
eady for its preliminary flight rating 
test within 24 months 

In addition to developing a definite 
BMD finds it 
the prejudices associ- 
use of fluorine. Prime 
says one BMD officer, is 


in the event 


onc 


ind BMD say they 


t X pcricnc 


now 


mission 
must overcome 
ated with the 
urrent bogy, 
the fear of launch disasters 
f an abort or propellant spillage 


requirement, 


Ballistic Missile Division is quick to 
point out that even if a definite require- 
ment develops for a new high-energy 
upper stage, there is no guarantee that 
it would use fluorine or fluorine-based 
oxidizers or that, if it did, Bell would 
win the contract. At this time, one 
officer declares, there is no significant 
connection between the pending con- 
tract to Bell for work on a fluorine 
rocket engine and the BMD’s antici 
pated requirement for a new high- 
energy upper stage vehicle 

Nevertheless, it is generally felt that 
the engine contract, which is now at 
ARDC headquarters for approval, will 
make Bell a prime contender for the 
Air Force's high-energy upper stage pro- 
gram if it materializes. For one thing, 
it is known that Bell has already pre- 
pared a proposal for a_ high-energy 
upper stage based on a fluorine rocket 
engine. For another, the several new 
and highly promising high-energy pro- 
pellant systems now under study (AW 
Dec. 5, p. 38) fall far behind fluorine 
in their state of development 

There seems to be little 
that the Air Force wants 
higher performance in its satellite car- 
rier vehicles. In its Discoverer pro- 
gram, for example, the Air Force has 
switched to RJ-1] fuel from RP-1] in the 
Atlas just for a fractional gain in spe- 
cific impulse, according to one BMD 


question 


and needs 


engineer 

In the fluorine rocket engine field, 
the only real competitor Bell appears 
to have is Rocketdyne which developed 
1 fluorine rocket engine system called 
the Nomad for the Air Force. But even 
here, the Bell engine currently appears 
to have the inside track bv virtue of its 
turbopump feed system The Nomad 
was a complete upper stage system that 
was designed to go on top of the Atlas 
But the Air Force had no definite 
program or mission that required 
Nomad vehicle, according to a BMD 
spokesman, so the funding gradually 
ceased, and work on the Nomad ended 
last May 

More important, the BMD spokes 
man adds, the Nomad engine used a 

ssurized propellant feed system 
which counterbalanced t of the 
performance gains afforded by the use of 


th 


pre 
mo 





isp 
Theoretical Specific 
Impulse 


K 
Mixture Katio, tb 
Oxidizer/tb. Fuel 

Fr Or I 
2.37 0.95 429.5 


NoH« 
10.1 54 479.0 


o 


470.0 
460.0 


D ISP (CD) 
Bulk Density Impulae 
Specifie Gravity 

r “ 
1.33 1.066 
0.54 6.42 
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r 0° 
7 
5 147 


71 
259 
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PERFORMANCE of Bell’s fluorine rocket engine has not been disclosed. But the company 
recently put together the above table which compares high-energy propellant systems under 
what are said to be “realistic” conditions. The conditions assumed are equilibrium expan- 
sion, a combustion chamber pressure of 500 psia., a nozzle expansion ratio (exit area/throat 


area) of 50 and a nozzle exit pressure equivalent to a vacuum. 
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fluorine. The pressure-fed system, com- 
pared with a turbopump system, re- 
quired heavier tankage and a lower 
combustion chamber pressure. The 
heavier tankage cut about 4% off the 
mass fraction while the lower chamber 
pressure dropped specific impulse ap- 
proximately 10 sec. The net effect, he 
says, is that the Nomad didn’t come 
vut much better in performance than 
the conventionally-fucled Agena rocket 
engine 


‘Study Contract’ 

The engine contract which ARDC 
is expected to award Bell shortly is re- 
ferred to as a study contract by the Air 
lorce and will probably be administered 
by the Air Force rocket group at Ed- 
wards AFB. At the present time, it is at 
ARDC “for review prior to signature.” 
While it will be classified, it is believed 
that the contract will cover work on 
such th.ngs as injector patterns, thrust 
chamber cooling and design, heat trans- 
fer characteristics, combustion  efh- 
ciencies, and sealing requirements in 
connection with the fuel. 

Bell has already developed a “bread- 
board” fluorine rocket engine in work 
sponsored largely by NASA (AW Sept 
19, p. 34). The NASA contract with 
Bell was for the development of a 
liquid fluorine-liquid hydrogen rocket 
engine. The last firings in this program 
took place in October. In its work for 
the Air Force, Bell is expected to use 
hydrazine or a hydrazine-unsymmctrical 
dimethyl hydrazine blend as the fuel 
instead of hydrogen. Although the hy- 
combination offers 
higher specific impulse (470 sec. vs. 
#29.5 sec. at 500 psia.), the hydrazine 
fluorine mixture pros ile s conside rabls 
higher density impulse (571 vs. 259) 

This switch in fuels, however, has 
ilso created some problems. In_ the 
fluorine-hydrogen engine, the hydrogen 
was used to cool the thrust chamber 
ind to drive the turbopumps. Now, in 
to use hydrazine for these pur 
Bell engineers must redesign the 
ind develop 


drogen-fluorine 


order 
poses 
cooling passage geome trv 
a hydrazine gas generator that will drive 
the turbine for the pumps. As a result 
of the fucl change, they must also re 
design the injector and the pump itself 
1s well as develop sealants and a sealing 
rrangement for the fuel system 
Bell engineers plan eventually 
lower the operational combustion pres- 
sure in order to lighten the thrust cham 
ber. This will mean redesign of the 
thrust chamber and will entail consider- 
able experimental work in which cham 
ber designs and pressures are varied to 
find the optimum combination. Bell 
has also been experimenting with non- 


to 
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cryogenic, high-cnergy oxidizers such as 
chlorine trifluoride. Handling and 
pumping liquid fluorine, however, is no 
onger considered a problem by Bell 

If the pending engine contract should 
lead Bell to an Air Force contract for 
a high energy upper stage vehicle, it is 
believed that Bell Acrosystems would 
develop or be responsible for the com- 
plete system under the aegis or BMD 
While this is somewhat unusual for an 
engine manufacturer in the liquid pro 
pellant rocket field, it is essentially the 
same pattern that was followed in the 
case of Rocketdyne’s Nomad program 
Moreover, Bell points out, the company 
has had systems responsibility before 
in the case of the Rascal 

Although no one is underplaying the 
importance of the engine contract, it 
is generally agreed that the big plum 
will be the program for the complete 
high-energy upper-stage system. Pro 
vided that this latter program does ma 
terialize, the best estimates of when it 
in terms of actual re- 
range 


will materialize 
quests for proposals currently 
from six months to two years 


“ee ‘ © r 
First Soviet Tu-114 

" “We 
Scheduled Flights Set 

Moscow—Tupolev Tu-114 turboprop 
airliner will begin regular nonstop pas 
sengcr service from Moscow to Kha 
barovsk in January, according to Tass 

The four-engine transport has under 
gone an unusually long proving period 
of more than two vears, although it 
reportedly has been used on 
flights to the Far East during this pc 
riod. It also was called into couricr 
SCTVICC from Moscow to New York dur 
ing the recent Khrushchev appearance 
before the United Nations, and carried 
the Soviet premier to the U.S. for his 
first visit in the fall of 1959 

Last January an Aeroflot official told 
the Sovict press that the Tu-114 would 
be pressed into regular service in the 
second quarter of 1960, but this failed 


Cargo 


to materialize 

Tass notes that the 
cow-Khabarovsk route is 
longest in the world 

The Tu-ll4, according to Tass 
“takes 179 passengers and even has cab 
ins with sleeping berths. There is a 
tourist version seating 220.” Previous 
reports have said the plane can haul 
12-14 tons of freight in addition to 
passengers 

The aircraft is expected to fly Mos 
cow-Khabarovsk in 10-12 hr. 

The Soviet journal Grazhdanskava 
Aviatsiya reported last summer that air 
ports at Moscow (Vnukovo), Kha- 
barovsk, Sverdlovsk, Omsk, Novosibirsk 
and Irkutsk were preparing to service 
Tu-114 flights. There is no indication 
that service to other points is planned 


Mos 
of the 


4,300-mi 
one 
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USAF Approves 


Additive for B-52 


t 


New York—After extensive 
Boeing B-52s and KC-135s, Air | 
has approved the use of a new anti 
jet fuel additive by the Strate 
Command 

Development of successful 
additives is expected to hav 
cantly more impact, however 
performance of the North Am 
B-70, Lockheed U-2, Convair B 
F-106 and other advanced aircr 
on the B-52 and KC-135 
inflight ice formation has now 
duced to a minor problem 

If the U-2 that went down in 
AW May 16, p. 26) had had 
tive anti-icing additive, unofh 
now is that th 
would not have flam 
Au Force cng! 


f+ + 


Force 
engine 
iccording to on 
officer 

In the case of the B-70, North 
can has already carried out pre! 
studies on the compatibility of th 
tive and the aircraft's fucl system 
and similar studies by other 
manufacturers, says SAC 
the additive will prove 
most jet aircraft fuel systems 

The anti-icing additive now a] 
by the Air Force is PFA S5SMB, a 
chemical derivative developed 
lips Petroleum Co. There 


additive materials still undergo 
uation, at least 


opinion 


indicat 


satistact 


of which 


two 
equally promising, according to t 
Force. After the current evaluat 
gram is finished, the Air Force 
use the data it has gathered a 
for a definitive additive specificat 
order to keep the market open f 
company that wants the specifi 
Additive PFA 55MB is the 


of a patent application by Phil 


the company will not disclose 


WEEK 


position 
compound 


But AVIATION 
learned that th 
methyl Cellosolve (a glycol ether 
factured by Union Carbide) an 
glycerine he Cellosolve is the 
inti-freezing agent. The glvceri 
added later to make the mater 
patible with the Buna-N top coat 
the B-52 and KC-135 fuel tanks 

Briefly, the additive which 
solved in the jet fuel works by partit 
ing into (that is, preferential); 
ing in) the water that settles o 
fuel as the temperature drops. T) 
tive, much like salt added to ic« 
the freezing point of the water 
says Phillips, to the freezing point 
fuel itself. If ice has formed, PFA 
5SMB turns it to slush. 

The Air Force search for an eff 
fuel additive to prevent in-flight 


Anti-Icing Fuel 


s. KC-135s 


formation began with the crash in Feb- 
ruary, 1958, of a B-52 that didn’t quite 
reach the runway at Ellsworth AFB in 
South Dakota due to fuel starvation. 
Examination of the wreckage showed 
that the main filters had been clogged 
vith ice. The Air Force then went to 
ndustry with a request for anti-icing 
idditives. An evaluation program was 
et up and, to date, the Air Force work- 
ng with Boeing Airplane Co., has 
reened more than 200 compounds 
ibmitted by several different chemical 
nd petroleum companies 
At the same time it began the addi- 
work, the Air Force started explor- 
ig other approaches to the B-52 icing 
problem. These other approaches led 
» the development of fuel line heaters, 
edesign of the fuel tank boost pumps, 
vision of the aircraft's drop tank trans- 
system and relocation of the main 
ic] line filter. As a result of these 
hanges, says a SAC officer, the fuel 
ing problem in the B-52 and KC-135 
now more of a nuisance than a prob- 
m. However, he adds, fuel icing is still 
1 very real problem in many other exist- 
ng jet aircraft, particularly in the Lock- 
eed T-33, and a problem that is ex- 
pected to become even more critical in 
future high performance aircraft 


Cessna Sells T-37B 
Trainers to Peru 


Wichita—A $3,335,864 contract from 
the Peruvian government for an “un- 
isclosed number” of T-37B side-by- 
de twin-jet trainers has been an- 
vounced by Cessna Aircraft Co., here, 

nfirming an earlier report (AW Dec. 
12, p. 37) that Peru had purchased 15 

f the airplanes 

rhe contract, negotiated directly be- 
tween Peru and Cessna, includes spares, 
naintenance equipment and _ special 
tools. First delivery of T-37Bs to the 
Peruvian air force will begin in Febru- 
ry, 1961, and continue through De- 
ember. 

Technicians of Cessna and Continen- 
tal Aviation & Engineering Corp., 
yuilders of the J69 turbojet engines, 
vill assist the Peruvian air force in phas- 
ng in the new jet trainers and in es- 
tablishing a maintenance organization. 

The contract marks the first sale of 
the T-37 abroad and Cessna says that 
it hopes that this will generate further 
foreign interest. The company has built 
more than 500 T-37s for USAF and 
urrent contracts, including the one 
with Peru, extend trainer production 
through January, 1962. 


Lh 





Germany and France Plan Joint 


Supersonic VTOL Fighter Role 


By Cecil Brownlow 


Bonn—West German and French 
covernments officially announced last 
week that they have agreed to “study” 
ind jointly produce a “high-perform 
ince” VTOL fighter. Italy and Great 
Britain also are expected to join in the 
project to some degree 
~ No speed regimes were mentioned in 
the announcement, but it is known that 
a German combine of Messerschmitt- 
Heinkel and Bolkow has been working 
on plans for a Mach 3 VTOL as a re 
placement for the soon-to-be-introdu 
Lockheed F-104G (AW Dec. 5, p. 72 
West German planners, 
1 close support fighter and 
within their VTOL family, see the need 


c 1 
uircraft within the next six 


who also wal 


transport 


for such an 
to seven years 

In France, Dassault 
limited funds, has been ng plat 
to convert its Mach 2 Mirage III figh 
nto a VTOL under the proj i 
sation of Balza eTN 


+ } 


uroT 
10- 


sermany, 


I 
| 
( 


ndications th 
ome an 
\t] mf 


that coul 
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Order Boosted 
In another 
Corp. said th 
yosted its or 
F-104Gs. | 
the number 
raft on 

force t 
eat trainer 
gned to gir 
l’-104 capabilit: 
licensed produ 
ing off European lines in 

The German-French VTOI 
ment marks the second attempt by the 
two nations to build a VTOL project 
in common. First attempt was centered 
on a coleopter design largely developed 
by Snecma, a state-owned French en- 
gine manufacturer. This project, how- 
ever, has been dropped 

Leading VTOL studies 
way in the two countries both envision 
use of Rolls-Royce powerplants. Rolls is 
working with the German firm Ma- 
schinen Fabrik Augsburg-Nuremburg 
(MAN) on joint development of an 
idvanced powerplant for the Mach 3 


+ 


now under 


20 


VTOL, and it is understood that Das- 
sault is considering fitting a Rolls 
RB.108 engine to a Mirage III proto 
type for experimental tests 

Breguet also has been studying the 
VTOL problem in France, but at a low 
pitch, and the Balzac appears to be this 
country’s leading entry. Both the Balzac 
and West Germany’s Mach ? VTOI 
are still largely paper designs, but ofh 
cials of the latter project already are 
drafting plans that carry the aircraft 
through its prototype stage 

Britain and Italy, which have subsoni« 
VTOL designs, also are expected t 
come into the program and, if Germam 
can gain support from its two other 
F-104 production partners, Belgium 
ind Holland, by the expected promis 
f subcontracts, the 
powerful support in its bid to 
the current NATO 
VTOL field 

Unless the odds appear in 
c. H ) ind pro 


project will ha 
( ipture 


ompetit n the 


om pe tition on 


design based on 


ely bv Republi 


major 


nat 


i 





UAC German Holdings 


Geneva—United Aircraft Corp. is in 
creasing its holding in the German firm 
of Weserflugzengbau GmbH. in addition 
to its acquisition of 15% of the stock in 
the French firm of Ratier-Figeac (AW 
Dec. 19, p. 37). 

Ratier-Figeac has been manufacturing 
Hamilton Standard propellers and com 
ponents under license for the past six 
Organized in 1951, the firm has 
its headquarters in Paris and manufac: 
turing facilities in southwestern France 


ycars. 


United is boosting its holdings in 
Weserflugzeugbau 
10% to a 
Weserflugzeugbau 
turing under license two prototypes of 
the Sikorsky S-64 flying crane for the 


Production or 


from an estimated 


major minority interest 


already is manufac 


West German air force. 
ders ate expected to follow; German 
produced versions of the helicopter also 
may come from France and Italy as well 
as from the West German army and 
navy. 

The U. S. firm already holds a sub- 
stantial interest in the French engine 
firm Snecma and French avionics firms, 
Societe-Precilec and Societe-Somalec. 











STOL design projects. Great Britain 
decided last July to join these three 
countries on a relatively informal basis. 

Italy also would be offered subcon- 
tracts in any production and, both to 
satisfy its own needs and gain support 
for its supersonic project, Germany 
might agree to either buy follow-ons 
to the Fiat G.95 subsonic design pro- 
based on the G.91 or Britain's 
1127 as a close-support 


posal 
lawker P. 


fighter 


NATO Opposition 


Chere is opposition in some NATO 
quarters to such an aircraft, and Ger- 
many also might agree to push its 
nerits within the councils of this or 
ganization as a common close-support 
vchicle 

Announcement of Italy's entry 
the F-104 production family was made 
1 a NATO statement issued in con- 
junction with the Paris Defense 
Ministers’ Conference despite the fact 
that officialls 


into 


the program is still one 
rather 
NATO 


individual countries, 
under 


between 
than a common project 
p m rship 

United States official 
pumping for its id yption as a common 
NATO program because of its obvious 
} } 


ges in case of planning ordi 


have been 


} 
mple 
CxaTnp 


nust be paid 

shippe 1 from one na 
i sizabl i mn the 
there 

NATO 

h taxes 

yuld help ( 
the F-104G 


75.000 


Fiat Production 
No mention was 
nt of the 

build in the prod 

he number its 

| fo f ve Fiat 
expected to build a total of 
frames, 100 of them for the 
force, 82 for West German 
U.S. Mutual Aid funds are financing 
equivalent of 25 of the Italian air- 
nun 


mad 


number 


Italian 


nd is supporting a similar 
ind Holland 
scheduled to 
Germany is sup 
l reach 
total of 778 aircraft including thos« 
purchased directly from the U.S 

In view of the current dollar short- 
ize and government insistence upon 
utting foreign expenditures, aid to 
these three nations will be supplied 
primarily in the form of components 
manufactured in the U.S., rather than 
through straight dollar transactions 


\4 hose 


each 


Belgium 

ict ilso irc 
ive 100 F-104s 
porting all its orders which may 
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Kennedy Defense Approach Takes Shape 


By Ford Eastman 


Washington—President-clect John F. 
Kennedy's approach to Defense Depart- 
ment problems began to take shape last 
week when he named Roswell Gil- 

tric, chairman of the Aerospace 

orp. board of trustees, his deputy de- 
fense secretary. 

Gilpatric, a New York lawyer, has 
had considerable experience in the de- 
fense and foreign policy fields, whilz 
Robert S. McNamara, named Defense 
Secretary a week carlier, is an industri- 
alist who moved up through the ranks 
of the Ford Motor Co. to become its 
president in 14 years, but who has had 
no previous government expenence 
(AW Dec. 19, p. 28). Appointment of 
the two for the top posts will blend 
defense experience with business experi- 
ence. 

Both men are similar in that they 
are respected by leaders in their fields 
and have gained wide reputations as 
being energetic, hard-working, hard- 
driving, certain of the direction in 
which they want to move, and un- 
willing to tolerate delays or slow 
progress 

Gilpatric is ope as a man who 
works from 7:30 a.m. to 7:30 p.m., 
seven days a week. McNamara also 
starts work at 7:30 a.m. but usually 
does not leave later than 6:30 p.m. 
Since collapsing from overwork and 
tension a a years ago, he has at- 


tempted to achieve a better mix of 
work and relaxation. 


An areca where the two may have 
differing views is on defense reorganiza 
tion, one of the most controversial 
problems facing the new Administra- 
tion. 

Gilpatric, whose appointment was 
widely forecast, was a member of the 
committee headed by Sen. Stuart Sym- 
ington (D.-Mo.) which advocated sweep- 
ing changes in the Defense Department, 
including climination of the service 
secretaries and joint chiefs of staff and 
placing more power in the office of the 
secretary (AW Dec. 12, p. 34), al 
though he was not among its most 
active members. He also was named 
to Kennedy's defense planning group 
(AW Sept. 5, p. 29). 

McNamara visited Rep. Carl Vinson 
(D.Ga.) chairman of the House 
Armed Services Committee last week 
and told Vinson that he does not plan 
carly reorganization of the Defense 
Department, but that he will take time 
first to sce what changes are needed. 
He earlier visited Sen. Richard B. 
Russell (D.Ga.) chairman of _ the 
Senate Armed Services Committee, in 
Winder, Ga. Neither McNamara nor 
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President-elect Kennedy has 

mented on the Symington report 
than to say it would be studied 
lyzed and considered by both 


executive and legislative branches 


government before he made hi 
recommendations. 


com- 


ther 


ana- 


the 
of 


wh 


McNamara, who is not commit 


to the Symington plan, while Gilpat 


views are known, can act as a buff 


between opposing forces and not 
tempt to submit to Congress or 


out those recommendations facing | 


greatest opposition until somet 
the future when the groundwork 
been laid for easier acceptanc: 
Democratic Commitment 


However, since the Democrati 


form is pledged to reorganization 


the Defense Department as 
order of business” (AW July 18 
the new Administration will b 
pected to at least make a start 
this line, submitting the least 
versial recommendations first 

Gilpatric is known to have 
the top defense post rather tha 
number two job, but he undoubt 
will have an important influe: 
deputy on McNamara’s decisior 
cause his experience in the 
field is so much broader 

He won the post after a t 
tussle in which he had the back 
Sen. Symington and Kennedy 
tion and appointment aid 
Clifford. Kennedy's own choi 
been Paul H. Nitze, who is pr 
of the Foreign Service Edu 
Foundation, a former director 
Department's policy planning staff 
an adviser to Kennedy on nat 
security. The third candidate w 
posed by McNamara himself, pr 
ably a close business associate 

The new deputy defense secret 
successor as board chairman at 
space Corp., a nonprofit organ 
created early this year as tecl 
manager of Air Force missile and 
programs, is expected to be 
rom among three current 
members—Trevor Gardner, Roger | 
and Arthur Raymond Cha 
Sherwin, another trustee, has re 
from the board to be a full-tin 
member, and there is a possibilit 
the new chairman might be the 
who fills Sherwin’s spot, alth 
Gardner, Lewis and Raymond a: 
sidered better bets. 

Gilpatric, a long-time member 
New Pork law firm of Cravath, S 
& Moore, joined Aerospace as 
chairman in June, presided o\ 
formation of the corporation and | 
the top management people. Aer 


‘ 


Corp. said his resignation is already 
being processed. 

Gilpatric was born in Brooklyn, 
N. Y., Nov. 4, 1906, and graduated from 
Yale Law School in 1931. He served 
as assistant secretary of the Air Force, 
materiel, in 195] under Defense Secre- 
tary Thomas K. Finletter, and later the 
same year he was named under secre- 
tary of the Air Force, where he served 
until 1953. He was a member of the 
Rockefeller Studies Project during 1956 
and 1957. 

McNamara, meanwhile, completed 
arrangements to spend full time at the 
Pentagon between Jan. 1 and Jan. 20, 
when he will take office. The time will 
be used in getting acquainted with 
his new office and in planning the tran- 
sition. A temporary office will be pro- 
vided next door to Defense Secretary 
Thomas S. Gates, Jr., with whom he 
has already conferred several times dur- 
ing the past two weeks. 

After McNamara’s visit to Rep. Vin- 
son’s office, he told newsmen that all 
top civilian posts—which would be abol- 
ished under the Symington reorganiza- 
tion plan—will be filled by the Kennedy 
Administration. He said he does not 
anticipate any reluctance to accept the 
posts because they might be abolished 
later, which indicates elimination of 
service secretaries is not one of the 
recommendations scheduled for early 
action. 

Prospects for appointment to these 
posts include Eugene Zuckert, who 
served as assistant Air Force secretary 
under the Truman Administration and 
later as an Atomic Energy Commis- 
sion member; Phillip P. Ardery, Louis- 
ville, attorney and Air Force Reserve 
brigadier general; Emest Vandiver, gov- 
ernor of Georgia; and Harold Stuart, 
assistant USAF secretary under Presi- 
dent Truman, and former Air Force 
Assn. president—all for Air Force sec- 
retary. W. John Kenney, Navy under 
secretary in the Truman Administration 
and Clarence D. Martin, Los Angeles 
auto dealer who was Kennedy's cam- 
paign coordinator in the West, are can- 
didates for secretary of the Navy. 

Franklin D. Roosevelt, Jr., was re- 
portedly vetoed by McNamara for the 
post of Navy secretary, and James P. 
Coleman, former governor of Missis- 
sippi, declined the offer of an unspeci- 
fied top Defense post. 

Paul Nitze is reported in line for 
under secretary of defense for interna- 
tional security affairs, a post which is 
now ranked as an assistant secretary, 
and Joseph Keenan, AFL-CIO vice 
president, is being boosted for the post 
of assistant secretary of defense for man- 
power. 
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First Photo of Atlas First Stage for Centaur Vehicle 


Atlas first stage for the Centaur vehicle has a rounded nose capping a tank which maintains a full 10 ft. diameter over its entire length. 


This provides more fuel capacity than the tapered Atlas ICBM 


tanks shown in other assembly docks at Convair's San Diego plant. 


Space Plane Study Contracts Considered 


(LACE) con- 
\crospace Plane. Mar 


Dayton, Ohio—Requests for pr 
for Project nee. Plan 
known as Project Space Pl 
issued to industry early next 
Air Force Scientific Advisory | 
hoc committee recommend 
consideration for the pr 

This proposed 
sidered a 
eration variat 
glider, 
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would 
earth into 
booster. It 
pulsioh syster 
the atmosph 


il it fron 
petition “Agulied 
will get considerable empha 
Studies. W right 
vision also may conduct som 
studies. 

There were two new 


n hous¢ 


in the proposed programs at a two-day 
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Air Developm it Di- 


developments 


meeting here earlier thi nth 
¢ Broad requirements under SR 

were outlined by Air For 

tives to top industry execu 

¢Ad hoc committee was 
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ad conceptual 


uirement 
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lopment ¢ ommand he idquar 

ind WADD h would n 
' ofhiaally acti 
rs included Boeing 
r Division 
Dougla ircraft Co 
Lockheed’s California Division, Repub 
lic Aviation Corp., Marquardt Corp 
and Pratt & Whitney's Florida Re 


search and Development Center 


Dynami ome 


Marquardt and P&W would be com- 
development for the basic 


petitors 


f General 


liquid air cycle engine 
mplated for 
It uses the LACI 
P&W refers to it 


cept a the 


designation, 
powerpiant 
high-pressure engine 
this point, some industry mem- 
give Marquardt a considerable edge 
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he potential liquid air cycle engine 
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i fraction design parametet 
rquardt had been conducting 
ly in the liquid { wele 
ct to W ADD up to 
4 OnVAlT IS believed 
responding study con 
chicle, ne both thes 
elative im- 
military 


gathered new 


downgraded 1 
nterest hy ‘ 
pace Plane 


antl 


mates of the time pan 


to develop a liquid air cycle engine 
but th nsensus of advanced propul 
ion designers is that it probabl would 
not be longer than that which was ex 
pected for the development of the tut 
bojet engine to a high state of reli- 
ibility 

A vast amount of advanced tech- 
iccumulated in the development 
of various types of air-breathing engines 
will contribute to basic development of 


nol es 
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the liquid air cycle engine, although it 
is generally agreed in industry that ad- 
vanced air-breathing engine concepts 


could have been much further along if 
acceleration of the state of the art had 
not been neglected, largely because of 
the a. on missiles, 


Funding for initial development of 
the liquid air cycle engine alone, if 
Acrospace Plane is underwritten in the 
Fiscal 1962 budget, is likely not to 
exceed about $1.5 million for the fea- 
sibility-applied research aspects. Air 
Force had asked approval of $20 million 
for the project in Fiscal 1962. 

A major goal in the design of the 
liquid air cycle engine will be an opera- 
tional scheme that makes maximum use 
of the engine hardware. A multiplicity 
of propulsion devices to boost the plane 
from sea level to the fringes of the 
atmosphere must be avoided because 
weight will be a most critical factor. 

Present projections for development 
of Aerospace Plane do not relate it ex- 
clusively to a specific weapon system 
concept. A versatile vehicle, Aerospace 
Plane is expected by military and in- 
dustry observers to be feasible for as 
many as 50 missions. Primary use in the 
foreseeable future would be in earth- 
centered orbits. While a substantial 
crew could be accommodated in Acro- 
space Plane, Air Force stresses payload- 
carrying potential rather than crew. 


Control Study Bids 
Requested for Saturn 


Washington—Proposals for studies to 
refine Saturn C-1 booster stability and 
control techniques have been requested 
by National Aeronautics and Space Ad- 
ministration to advance these concepts 
beyond the gimbaled-engine control sys- 
tem now planned. 

Proposals for the one-year analytical 
studies arc due Jan. 23 at Marshall 
Space Flight Center. Original Dec. 15 
bid deadline was moved back to allow 
additional proposals to be made. 

NASA says the basic purpose of the 
studies is to improve the state of the 
art in control and dynamic stability 
techniques for large vehicles. If a prac- 
tical new concept is produced, it could 
replace the present control system on 
Saturn. Stability problems in Saturn re- 
sult from its low bending frequency, 
high dynamic pressure, large wind shear 
effect, limited control forces and the 
incomplete knowledge of structural dy- 
namics for a clustered vehicle 155-ft. 
high and 21.5 ft. in diameter. 

Industry studies are to go beyond 
immediately available _ off-the-shelf 
methods of improvement, and they are 
expected to include proposals for plug 
nozzles, more advanced methods of 
gimbaling engines, air vanes, jet vanes 
and jetevators. 
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Herter Gives NATO Ministers 
Polaris, Nuclear Submarine Plan 


Paris—Only West Germany get involved in the heavy expense of 
received U. S. suggestions, mad buying more missiles of this ty 
the recent NATO annual minist Scandinavian NATO members, who 
meeting, that NATO members bu plainly want no part of the Polaris 
jointly control 100 Polaris m program, also are reluctant to see the 
which would be deployed throug) U.S. give up its exclusive control over 
the NATO area. NATO’s nuclear capability. These na- 

The U. S. idea, put forth as tions claim East-West tensions will only 
gestion” by Secretary of State H ncrease, not decrease, if nuclear re- 
also includes a promise that if | ponsibility is shared by Washington. 
peans accept the idea Washingt The Benelux nations, already in- 
commit five nuclear submarine olved in comparatively heavy defense 
equipped with 16 Polaris missil xpenditures for F-104 fighter and Hawk 
the NATO command nti-aircraft programs, do not have much 

Moreover, Herter indicated 1oney to spare for the purchase of 
Washington—assuming its offer t nillion-dollar missiles. 
190 Polaris missiles is acct West Germany, on the other hand, 
“might” reconsider present cont penly welcomed Herter’s suggestion. 
rangements surrounding NATO’ lhis attitude has reaffirmed the opinion 
clear stockpiles f some observers who feel that the 

This latter possibility could pr main objective behind various moves 
be the important U. S. id to give NATO an increased nuclear 
vanced at the NATO meeting. NAT ipability is a desire on the part of 
nuclear stockpiles, created as a Washington to find a formula to meet 
of the NATO summit confere: ncreasing West German demands for 
December, 1957, today represent | nuclear hardware for their growing 
real strength of the NATO all military establishment. 

Under the stockpile system, 1 
warheads can be given out to N AT 
allies in time of conflict. This svst 


most 


' Herter’s suggestion that the U. S. i 
© ready to commit five missile submarines 
to NATO—providing European mem- 
permits non American military bers of NATO buy 100 Polaris missiles 
and air units in Western Europe failed to impress European delegates. 
operate on a “dual-capability” ba It is generally known in NATO military 
Today, however, with West Ger ircles that these five submarines, each 
air and ground units taking 01 equipped with 16 Polaris missiles, have 
dominant front-line role. this s long since been slated for assignment 
becoming somewhat inefficient. 1 to the Sixth Fleet in the Mediter- 
West German military commanders at ranean. Since Washington has tradi- 
eager for a loosening of the tionally maintained that the Sixth Flect 
warhead arrangement under wh is supporting the strike force on 
U. S. keeps exclusive control. G« NATO's southern flank, most Euro- 
fear that this arrangement, whil pean military officials had the feeling 
haps efficient for small ground that Herter was offering something 
units, could not work fast enough NATO, in any case, is going to get. 
12 German divisions and a larg The U. S. suggestion that Europeans 
force have to draw off a stock; buy 100 Polaris missiles did not contain 
warheads in a time of crisis. any precise details on how the missiles 
shoal be bought or operated. It was 
reported, however, that U. S. military 
officials did informally indicate that 
such missiles should be deployed mainly 
on ships, river barges and rail cars. Mis- 
siles probably would be controlled un- 
der a multi-nation agreement, with 


German reaction was also fa 
to the U. S. idea that European NAT‘ 
members buy 100 Polaris m 
Other NATO members, _vathenag were 
markedly less enthusiastic. NATO 
servers, in fact, running down thi 
bership list, wonder oe other NATO 
members, besides West German) ll missile units presumably being assigned 
ever accept the U. S. Polaris sugg: directly to the top NATO military 

France, for example, has all it can command. 
do to finance development of Secretary of State Herter and other 
independent nuclear strike force. T! members of the U.S. eo. insisted 
French, moreover, insist they do not that they were putting forth “sugges- 
intend to substitute their own an n tions” and not concrete proposals. It 
in this field for a joint NATO was expected that no major decisions 

The Italians, under a bilate: ! on NATO nuclear capability will be 
with Washington, have accepte: nt made until the new U. S. administra- 
control of Jupiter bases in northern _ tion attends the next NATO ministerial 
Italy and probably would not wa meeting, to be held in Oslo next May. 
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NASA Chooses STL 
For OGO Spacecraft 


Washington—Space Technology Lab- 
oratories, Inc., will build three space- 
craft for the National Aeronautics and 
Space Administration’s geophysical sat- 
ellite experiments, to be launched in a 
program beginning in two years 

The negotiated contract will exceed 
$15 million, and it is the first systems 
award made directly to STL by NASA 
Earlier STL pavload work for the space 
agency was negotiated through the Air 
Ballistic Missile Division. The 
proposal won over seven others 
submitted (AW Dec. 19, p. 37 

Orbiting geophysical observatory 
OGO) will be the first standard, multi 
purpose NASA spacecraft to be flown 
First flight of the orbiting astronomical 
observatory (OAO) awarded to Grum 
man in October will come in late 1963 
(AW Oct. 17, p 30) 

The OGO contract calls for space 
craft to be used for these missions 
e Eccentric geophysical orbiter (EGO), 
with a mission target date of January, 
1963, using an Atlas Agena B launch 
Pavload is designated S-49 and 


whit ranging 


Force 


STI 


vehicle 
will be programed for an « 
from 170-70,000 mi., essentially de 
signed to study energetic particles at 
these altitudes 

e EGO backup, with a flexible launch 
date any time from January to Septem- 
ber, 1963, with the same launch vehi 
cle and objectives as the primary ex 
periment 

e Polar geophysical orbiter (POGO), 
scheduled to be launched from the Pa- 
cific Missile Range by a Thor Agena B 
This payload is designated S-50, and 
will be used chiefly to the at 
mosphere and ionosphere between 170 
and 650 mi. 

The standard OGO spacecraft will be 
about 6-ft. long and 3-ft. square. Satel 
lite will weigh 1,000 Ib., with a growth 
potential to 1,500 Ib., including a 
300-Ib. piggyback satellite. Large sola 
paddles will house cells to provide an 
average of 50 watts of power for experi 
ments 

Standard package also will 
wide band, narrow band and special pur 
telemeter and dual sta 
bilization svstems using both gas jet 
and reaction wheels so that the same 
axis will always point toward the earth 

STL will be responsible for the basic 
structure, power supply, attitude con 
trol and command tem. NASA's 
space sciences steering committee will 
select the experiments to be packaged 
in the satellite’s modular compartments 

More than 50 experiments can be in 
cluded in the OGO payload, which will 
a structural configuration tailored 


stud 


include 


pose systems, 


have 
to the number and disposition of experi 


ments. 
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Force. 


going (AW Dec. 19, p. 26) 


choser for the Vulcan. 


in which that aircraft will operate 


these engineers have been placed on 


program. When the stretchout was 


as much as six months behind. 


for dummy Skybolt missiles just before 





Vulcan-Skybolt Mating Project Halted 


Washington—Work on adapting the air-launched ballistic missile Skybolt to the 
British Avro Vulcan turbojet bomber has been halted and apparently won't be 


resumed unless British funds become available. 
Until now, funds for the development work have been provided by the U. S. Air 


The entire Skybolt project at Douglas Aircraft Co. has been placed in jeopardy 
through a financial tangle caused by unauthorized expenditure of funds to keep it 
Result has been a sharp cutback for the remainder of 
the fiscal year, including the Vulcan adaptation. 

Skybolt was intended primarily as a standoff missile for the B-52 and later was 
Skybolt is incompatible with the B-70 Mach 3 bomber, 
which recently has received high priorities, because of the wide temperature regime 
State-of-the-art in sold propellant rockets does 
not permit operations ranging from sub-zero temperatures while flying at subsonic 
speed to the high temperatures of Mach 3 flight 
and contraction, and burning rate also is affected. 

Cutback has caused pulling of 30-50°% of the engincers from various sections of 
the Skybolt project, depending on the particular design section involved. 
the Douglas portion of the Saturn booster 
ordered, Douglas had about 1,100 persons 
working on planning, design, project engineering and enginecring schedules. 

Slippage duc to the stretchout will vary. 
First guided firing has slipped three to four months, 
but the dummy carry-and-drop program will proceed on schedule, using the Bocing 
B-52G to test compatibility of aircraft and missile 

Taxi tests of the Bocing B-52G at Wichita carrying the Skybolt dummies were 
held this month. B-52H, scheduled for initial rollout Jan. 5, was originally intended 
to have Hound Dog missiles slung under the wings, but plans were changed to call 


demonstrate the aircraft's ability to carry the new 


Problems arise from expansion 


Most of 


Some of the schedule targets will fall 


the funding problem arose in order to 


missile. 








Constellation Damage 


Alters Carrier Plans 


Washington—Navy has been forced 
to change its fleet aircraft carrie: plans 
in the wake of a fire last week which 
seriously damaged the attack carricr 
USS Constellation at Brooklyn Navy 
Yard 

Navy estimates it will take 
vear to repair the damage and get th 
Constellation ready for sea duty. The 
33,000 ton USS Hancock, scheduled 
for anti-submarine duty, will remain 
in attack carrier until the 65,000 ton 
Constellation can go to sea 

The Hancock will only partially fill 
the gap left by the fire damage, sinc 
it cannot handle the heavy attack air 
craft, such as the North American 
A3J, which will fly from the larger 
carrier. The change in plans also leave 
the ASW forces short a carrier 

Constellation and the similar attack 
USS Kittv Hawk, now under 
construction at Camden, N. J vert 
both scheduled to be commissioned im 
March and jojnt the fleet later in the 
year 

Damage to the 
mated at $75 million, mainh 
warped decks and bulkhead 
stroved transmission lines f 
gas and wiring. Fire started 
welder’s torch ignited a pool of spilled 
diesel oil, and it killed 48 workmen 
4 Bureau of Ships technical investi- 


ibout a 


Carric®T 


Constellation, esti 
involve 
ind de 
fluids, 
when d 


gating panel is 


irds on 


probing possible fire haz- 
ther ships in construction 
Navv will have to decide whether 
to take money for the restoration from 
funds earmarked for other projects in 
the current fiscal vear, or to ask Con- 
gress for a supplemental appropriation. 


Golden Ram Produces 
Successful Atlas Shot 


Washington—First Strategic Air 
Command launching of a USAF-Con- 
vair Atlas missile from Vandenberg 
AFB, Calif., under Project Golden Ram 
was an unqualified success, ending a 
string of five partial failures in opera- 
tional training shots of the missile 

The Atlas-D, fired Dec. 16, delivered 
1 General Electric Mark 3 nose cone 
+384 naut. mi. into the Eniwetok Atoll 
st of the warhead’s arming and 
ruzing mechanism. A small charge of 
I'NT carried in the nose cone detonated 
on target in a surface 1 Spe 

illy instrumented area of the lagoon 

USAF undertook Project Golden 
Ram (AW Dec. 19, p. 25) in an effort 
to tighten operational launch procedures 
ind climinate the problems that had 
led to five partial failures since the last 
uccessful shot from Vandenberg in 
April. Contractor prepared the 
horizontal emplacement and the missile, 
ind a crew from SAC’s 576th Strategic 
Missile Squadron conducted the count- 
down and the launch 


ina ft 


burst overt 


cTrcws 
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Segmented Solid Propellant Rocket Motor 


Three-segment solid propellant rocket motor, developing 15,000 Ib. thrust, has been su 
fully fired in a static test for 50 sec. by United Technology Corp., Sunnyvale, Calif 
motor is the first of three vehicles being built under NASA contract to test the fea 
of the segmented, or building block, concept (AW June 13, p. 28) of solid pr 


motors for large booster or upper stage application. 


The three conical segment 


tapered at an angle of 1.5 deg. from a true vertical. Over-all length is about 7 ft 


segment is approximately 34 ft. in diameter. 


Britain, France Plan 
Joint Space Booster 


Geneva—British and French govern 


ments are considering plans to propose 


a joint program to supply a booster sys 
tem to place into orbit payloads de 
veloped by the planned common West 
European space effort. The booster sys- 
tem would incorporate the de Havilland 
Blue Streak IRBM as the first stage and 
France’s 5,000-lb.-thrust Veronique 
search rocket as second stage 

Both programs have rolled to a vit 
tual standstill and their acceptance by 
the European community could give 
space and missile research in the two 
countries a needed boost. The basic 
British booster plan proposed in the 
past has called for Blue Streak as first 
stage and the 20,000-lb.-thrust Black 
Knight as second stage 

The Blue-Streak-Veronique combina- 
tion would throw French support be- 
hind the effort to sell the program as a 
European space booster, Goeffrey Rip- 
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parliamentary sé 
1¢ minister of aviation, told tl 
of Commons last week. Negot 
tween the two governments | 
lished techn feasibility of 
t. In a recent organizationa 
Mf the 11-nation European spa 
it Geneva, at which Britain an 

were represented, delegate 
against any common effort t 
It was report 


pon, British 


booster system 
time that Britain and Franc 
scll the necessary booster un 


nations involved (AW Dec. | 


; 


" * 
French 707 Pilots 
ry? 2 ~~ 7 
lo Continue Strike 

Paris—Air France Bocing 7 
voted to continue a strike against 
agement which has ground 
French carrier's entire fleet of 
ing 707-320 jet transports since D 

The strike involves only 
flights. Air France continues t 
ate Caravelle jets as well as 


flights. Piston-aircraft pilots, however, 
ire refusing to fly any route normally 
served by 707s. Air France officials 
say the strike is costing the carrier $180,- 
000 daily 

Che company and the pilots initially 
reached agreement on the main issue— 
the number of Boeing flight hours to be 
flown—but they disagree on the base pay 
of Boeing flight hours. The difference 
involves less than 30 cents an hour. 

lhe strike affects most of Air France’s 
international routes 


News Digest 





Dr. Herbert F. York will remain as 
Defense Department's director of re- 
search and engineering (AW Dec. 19 
p. 25) “for a limited period,” Defense 
Secretary-designate Robert S. McNa 
mara said last week. A defense spokes- 
man interpreted “limited period” t 
mean six months or more 


Thomas G. Lanphier, Jr., who re 
signed as vice president of Convair 
earlier this year to comment on U. S 
defense policy has been elected pres- 
ident of Fairbanks Morse & Co. He 
remains a vice president of the parent 
company, Fairbanks Whitney Corp 


Los Angeles Airways became the first 
U. S. scheduled helicopter airline to 
offer turbine-powered service when a 
Sikorsky $-62 was put in service Dec. 21 
between Los Angeles International Air- 
port and heliports at Riverside, San 
Bernardino and Anaheim /Disneyland 
Fullerton 


Kendrick R. Wilson, Jr. was elected 
Avco Corp. chairman of the board last 
veek, succeeding the late Victor 
Emanuel and James R. Kerr was elected 
resident 


Federal Aviation Agency will change 
the name of its Atlantic City, N. J. 
facility from National Aviation Facil 
ities Experimental Center (NAFEC 
to Bureau of Research and Develop 


ment Center (BRDC). 


Initial delivery of Cessna U-3B, util- 
version of Model 310F light-twin 
business plane, will be made to USAI 
the last week of December. Cessna 
has contract for 35 U-3Bs, with deliv- 
cries extending through June, 1961 


Aeronutronic Division of Ford Motor 
Co. was awarded a $3 million Army 
ntract for continued research and 
levelopment on Shillelagh surface-to- 
urface tactical missile system. 


Peruvian government has placed a 
53.3 million order with Cessna Aircraft 
Co. for T-37 twin jet trainers and parts, 
for delivery in 196] 
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Collision Avoidance Progress Reported 


FAA and Bendix brief airlines on current status; 
flight tests beginning with experimental system. 


By Philip J. Klass 


Washington—Federal Aviation 


Agency 


and Bendix Radio briefed the 


airlines last week on the current status of air collision/proximity warning sys 
tem developments at a meeting called by the Air Transport Assn 

Bendix reported that only two weeks before the midair collision Dec. 16 
over New York of a United Air Lines DC-8 and a Trans World Airlines Super 
Constellation, it had made the first successful flight tests of an experimental 
AW Feb. 15, p. 67) on two company aircraft 


air-collision avoidance system 

FAA spokesmen also expre 
strained optimism over the | 
of a cooperative-type infrared proximity 
warning system which would use anti 
collision rotating light bea 
ried on most aircraft 
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FAA says that partial relic 
collision hazard may 
from some of its other researc 
These include the 
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processing 
control, a three-dimer 


in give terminal 


yilot a graphic 


I 
position 
FAA Test Plans 

FAA plans to install the experimer 
Bendix system in two of its Convai 
craft soon for flight tests at it 
City experimental center. Thi 
is expected to undergo about 
months of flight tests, intended to prove 
the basic system concepts and deter 
mine what further 
needed. 

FAA representatives to 
that despite the fact that the agency 
has received about 200 proximity warn- 
ing/anti-collision system proposals dur 
ing the past year, relatively few of them 
are new in concept or feasible for op- 
erational use. 


ld the airlines 
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refinements are 


One large, reputable company ha 
even proposed the use of a satellite lin 
in a 22,300-mi. synchronous equatorial 
orbit, which would use radar transpon 
der techniques to determine position 
f all aircraft within its view and plot 

: 
potential collision courses 


FAA 
+} 


hat they 


representatives ilso reported 
have practically abandoned 


inv hope of coming up with 


mtained (non-cooperative) ty 

ll] or proximity warning system 
tests conducted by 
Test Station at 

have largely 


ge: 


ylision 
Results of 
Naval Ordnance 
rn, Calif., 
litv of a self-containg 


irming system w 


} 
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proximity 
operate from radiation pro 
raft engine heat. The natural 
radiation might prove adeq 
proximity warning between 
flying at high altitudes, but 


sy 


+? n 


able warning time is not sufh 
piston engine and smaller aircraft at low 
iltitudes where IR radiation is mor 


attenuated by moisture in th 


he ily 


iit 


infrared 


now shifted 


FAA 
imity warning indicator ha 
cooperative type 51 
low-cost protection for 
minimum-cquipped aircraft Measure 
ments indicate that the rotating anti 
collision beacon now in widespread ust 
is an effective source of infrared radia 
tion 

This suggests a system in which th 
anti-collision beacon is modified 
that its light is pulsed at a frequency 
which is proportional to the airplane’ 
barometric altitude rhe pulsations 
would not be noticeable to the 
eve, but would enable another 
equipped with an infrared scanner to 
detect the beacon of an intruder air- 
craft and determine whether the in 
truder is at or near its own altitude 
The equipped aircraft cockpit would 
then display the bearing of all intrud- 
ers whose altitude was at or near the 


interest in an prox 


to a tem which 


would permit 


human 
uircraft 


aircraft's altitude to alert the pilot. 

The cost of modifying existing bea- 
con lights to provide altitude coding 
is expected to be quite modest, for air 
craft operators who cannot afford to in 
stall an infrared scanner. ‘This would 
give aircraft equipped only with a 
beacon some protection against scan- 
ner-equipped aircraft if the latter takes 
corrective action 

FAA currently has sufficient funds 
in its Fiscal 1961 budget to explore 
further this cooperative-type infrared 
indicator and intends to do so, AVIATION 
WEEK was told 


FAA Approach 


In exploring possible solutions to the 
inti-collision/ proximity warning sys 
tem problem, FAA has sought to 
stretch its available funds by investigat- 
ing a maximum number of promising 
basic techniques rather than buying a 
few systems in which a large portion of 
the money would be hard 
Most informed observers believe 
fundamentally sound 
policy at the present time. FAA fund- 
ing during Fiscal 1960 and: 1961 for 
this work has totaled about $1 million 

Characteristic of this approach is the 
FAA support of a project at Sperry 
Gyroscope Co. Sperry proposed 1 co 
operative type warning/col 


i 
lision would 


spent for 
ware 
that this is a 


proximity 
system which 
radar and transponder 
use of radar has been 
it foundered 


woidance 
use a K-band 
technique The 
proposed previously, but 
on the question of where the radar an- 
tennas could be located to provide 
necessary coverage 

Sperry proposed to use a flush 
mounted luneberg lens type of antenna, 
giving both omidirectional and scanning 
type coverage, which could be mounted 
in the belly of an airplane. The concept 
was an outgrowth of the company’s 
work in rendezvous radar for use by 
Strategic Air Command bombers and 
tankers 

After analyzing the Sperry proposal, 
FAA concluded that the feasibility of 
the approach hinged on the ability to 
obtain the required coverage and target 
bearing resolution accuracy with a 
flush-mounted antenna, according to 
James H. Muncy, acting chief of Bu 
reau of Research and Development's 
collision prevention section 

FAA therefore funded a_ program 
with Sperry to evaluate the suitability 
of this flush-mounted antenna. Flight 
tests are scheduled to start early in 
1961 at Atlantic City, according to 
Philip J. LaRochelle, assistant section 
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chicf at the bureau. If the antenna 
feasibility is established, FAA is likely 
to fund additional effort on the Sperry 
system approach 

Within the next several wecks, FAA 
expects to receive a Le aheemie 
PW I system, developed by Motorola, 
which will be flight-tested at Atlantic 
City. The system is viewed more as a 
tool for studying the usefulness of a 
proximity warning system as an anti 
ollision device rather than as the pro 
totvpe of an operational system 

\ Radio Corp. of America weather 
ular with a proximity warning adapter, 
hich has been undergoing flight tests 
for some months aboard a United Air 
Lines Convair 340, reportedly has per 


formed well at high altitudes 
altitudes, its useful range is limit 
ground reflections. A studs 
mine the possibility of a basi 
airborne radar, specifically de: 
perform weather, terrain and 
warning, may be funded by FAA 

Within two months, FAA 
begin carefully controlled t 
ite the usefulness of a proxi 
ing system in avoiding collisior 
optimum ockpit instrument 
displaying PW HI informati 
pilot. Tests will be condu 
Air Force aircraft gunnery 
Atlantic City 

A variety of collision ar 


ion situations can be pr 


} 


hemispheric screen surrounding the air- 
craft simulator to measure a_ pilot's 
ability to detect intrusions, assess their 
hazard and take required evasive action 
in time. Through the use of this ground 
simulator, FAA hopes to obtain con- 
siderably more factual data than previ- 
ously has been available. 

FAA is continuing its investigation of 
techniques for making aircraft more 
conspicuous in flight by means of fluo- 
rescent paint and external lighting 
Under FAA contract, the Applied Psy- 
hology Corp. is using realistic simula- 
tion techniques to determine what 
visual aids can be used to decrease the 
ollision hazard in VFR weather condi- 
tions 


Crash Stirs New York Air Traffic Probe 


New York—Civil Acronautics Board 
investigators of the fatal midair colli 
sion and crash of two airliners here 
Dec. 16 are taking a broad look at air 
trafic control procedures and facilities 
in this high-density area, with particu 
lar regard to their adequacy to inte 
grate yet aircraft in bad weather 

The crashes of a United Air Lines 
Douglas DC-8 jet into densely popu 
lated Brooklyn and a Trans World Air 
lines 1049A Constellation on Staten Is 
land took at least 133 lives and have 
touched off a controversy involving 
Federal Aviation Agency chief Elwood 
Ouesada 

Among the points of careful scrutiny 
irc reports that an omnirange, upon 
vhich the DC-8 pilot depended to fix 
his holding position in the areca, had 
been the target of pilot complaints dur 
ng the day the accident occurred. The 
UAL plane, 11 mi. from where it 
hould have been, collided with the 
Constellation in rain and fog over 
Staten Island 

The DC-5, Flight 826 out of Chi 
cago, was cleared to Preston Intersec 
tion, where it was to enter a holding 
pattern and await clearance for its ap 
proach to Idlewild. The TWA plane, 
Mlight 266 from Dayton via Columbus 
had been cleared from Linden to de 
cend to 1,500 ft. for its ILS approach 
to La Guardia Airport 

The midair collision occurred at a 
point about 11 mi. north of the Preston 
Intersection 

lhe DC-S carried 77 passengers and 

crew of seven; there were 30 passen- 
gers and five crew on the Constellation 
\t least five persons were killed in 
Brooklyn 

he transcript of the conversation be- 
tween the two pilots and radar con 
trollers in New York Center and La 
Guardia and Idlewild Approach Control 
rooms during the minutes preceding 
the crash did not explain why the DC 
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8 apparently overshot Prest 
section. But it did add the 
details to the official record 
© United's jet, crippled by th 
flew along the localize: 
Guardia Runwav 4. before 
Brooklyn. As the plane appr 


uirport ILS outer mart 


} 


; 
h | 


in 


watched on radar by bot 
ind~=s Idlewi Approach 
Neither yuld establish ra 
with the pilot of the descendi: 
© Glide path of the La Gu 
which would have informe 
pilot f their altitude 
scended along the localizer 
Runway 4 
tim of 
Guardia recision approa 

furnishes altitu 

' 


tion, was inoperative. Thu 
it the airport, during the 


had no means with which t 





Flight Voice Recorder 
Washington—Federal Aviation A 
plans to require installation of 


voice recorders on all airline tr 
as an aid to aircraft accident ins 
tion. Reviewing events which p 
the midair collision of a Trans 
Airlines Super Constellation a 
United Air Lines DC-8 over New 
Administrator E. R. Quesada said h 
“convinced” of the need for such « 
ment 

Evaluation of various types of 
recorders available for use is beings 
pleted by the agency's research 
development division, and a new 
requiring their use in the cock 
commercial transports will bx 
soon, Quesada said. Air Linc 
Assn., has endorsed FAA's plans f 
recorders but wants any rule ado 
require their installation in the pas 
cabin area as well as in the cockpit 











the altitude of planes in their control 
zone. 

e TWA's Constellation was not in- 
tructed to hold in the Linden pattern 
Working with La Guardia Approacl 
Control from the time he passed over 
the Solberg VOR at 9,000 ft., the 
'WA pilot was instructed to slow his 
iircraft to approach speed (about 130 
to 140 kt.) and to maintain present 
heading of about 100 deg. for a radar 
vector to the La Guardia final ap- 
proach course 

¢ Approaching Linden, the TWA flight 
was instructed to turn right to 130 deg., 
1 turn in the general direction of the 
Preston holding pattern. Seconds later, 
La Guardia Approach radioed, “Make 
that further right, one five zero.” It 
followed this transmission with a warn- 
ing that a northeastbound plane was 
ix miles away and off the Constella- 
tion’s right wing tip. 

e Last clearance acknowledged by TWA 
was to descend to 1,500 ft. and to turn 
back to 130 deg. The controller then 
said, ‘““That appears to be jet traffic off 
your right now, three o'clock, at one 
mile northeastbound.” As the controller 
stopped speaking, according to the tran- 
script, a “noise similar to that of an 
ypen microphone was heard for ap- 
proximately six seconds duration.” No 
other transmissions were received from 
the Constellation 

@ United’s jet was at 14,000 ft. when 
it crossed Victor Airway 433, about 21 
naut. mi. from Preston Intersection. It 
had been cleared to Preston, to main- 
tain 5,000 ft., and advised that the only 
delay en route would be in descending. 
Asked whether he could cross Preston 
it 5,000 ft., the United pilot replied, 
‘Er, will head it right on down, we'll 
dump it.” At 400 kt., the jet would 
have traveled the 21 naut. mi. to Pres- 
ton in 3.2 min., at 300 kt. in 4.2 min. 
ind at 200 kt. in 6.3 min. At this point, 
the pilot had two options: he could 
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have slowed his aircraft to a speed that 
permitted gear extension or inboard 
engine reversing and then started his 
descent, or he could have nosed the air- 
craft over and descended at the aircraft's 
redline airspeed. Both techniques would 
achieve approximately the same rate of 
descent. 
e New York Center radar last advised 
the United pilot of his position when he 
was 2 mi. from Victor Airway 433, and 
less than 24 mi. from Preston. As the 
jet reported leaving 6,000 ft. at 10:33 
EST, the Center instructed the pilot to 
contact Idlewild Approach Control and 
reminded him of his holding instruc 
tions at Preston 
© At 10:33 and 28 sec., the jet’s pilot 
made his first and only call to Idlewild 
pproach, “Approaching Preston at 
5,000.” Five seconds later, Idlewild r 
plied with an instruction 
5,000, a summary of the latest weather 
at the airport and a report that “‘littk 
or no delay at Preston’ could be ex 


to maintain 


ther 


pected 

© Collision occurred between 10:33 anc 
28 sec., when the jet pilot | 
: of him, and 


~ wcheved 
Preston was still in front 
10:34 and 41 sec. At this tin 
Guardia Approach Cont: 
speaking to Idlewild Approach ( 
on 1 direct telephone line, said 
we have trouble here with a TWA ¢ 
nie. There’s something wrong. H 
moving or anything. He might } 

by another airplane.” 

2 set penton 


ction 


ntrerce 
itdi lie 


Engine Found 


Investigat found 
engine necar 
stellation, wh 


near the 
1; 


liminary indi 


mnie 


controversy following th 
out after Quesada 
~_ 


following his 


broke 


T 
i 


oress conference 
eport to President Eisenhower 


FAA chief identif 
collision site, asserted that th 

11 mi. off course and the TW 
precisely on course, and said 

had reported that one of its two 
receivers was inoperative. Loss of one 
omni receiver, he pointed out, should 
not have caused the plane to get off 
course. 

Quesada’s public discussion of these 
factors brought the following reactions 
¢G. Joseph Minetti, member of CAB, 
pointed out that the Board has the 
statutory responsibility to investigate ac- 


crash. The 
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cidents involving civil aircraft and that 
findings will be issued after investiga- 
tion is completed and all the evidence 
evaluated. 

¢ Whitney Gillilland, CAB chairman, 
refused to participate in Quesada’s press 
conference on the grounds that CAB 
couldn't discuss the accident until the 
investigation has been completed 

© Clarence N. Sayen, president of the 
Air Line Pilots Assn., called Quesada’s 
statements “irregular and improper.” 
Investigation has scarcely begun, Sayen 
said, and statements at this time which 
even infer that certain events led to 
to the accident are “sheer speculation.” 
FAA is one of the parties involved in 
since it installs and op 
communication and 


the accident 
erates navigation, 
traffic control facilities and promulgates 
rules, Sayen said, and FAA is an in 
terested and involved party. CAB has 
the responsibility of investigating the 
accident and fixing its probable cause 
Saver ind Quesada’s statements 
in irregular 
hoped 


} 


said, 
must be viewed as 
ibuse of publi office and it is 
that the practice will be immediat 
terminated.” 

@ United President W. A. 
ce have always considered 


Pur . , 
gation 


Patterson 
it out 
in accident imve t 
the re 


estigate 


DO! malfu 

Did tl rea radar contr 
mntinu rveillan f tl 
p and the Idlewild 
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prescribed, pick p the sur 
3) Under the circumstances, 


in which the pilot « 
malfunctioning 


n Way 


rmine the 





One DC-8B Omni Out 


One of the two DC-S VOR 
tion receivers on the United DC-5S was 


naviga 


inoperative prior to the collision, a fact 
which pilot had reported via company 
radio when aircraft was about 70 mi. 
out, but which was not known to FAA 
trafic controllers at the time. 

This would complicate the pilot's pro 
cedure in fixing his position and progress 
along Victor 123 toward Preston, but the 
single receiver could have been switched 
to a second VOR station for the fix. 











Preston signal without the aid of radar 
surveillance in time to offset cleven 
miles of course? 

Quesada answered Patterson's spe 
cific questions by letter, and in effect 
answered other criticism as well. Re 
garding the questions, the Federal Avia- 
tion Agency chief 
@ Denied reports that Preston signals 
not operating correctly in clear 
weather two hours after the accident. 
He said FAA heard two rumors indicat 
ing malfunctions but they were not con 
firmed. He said a flight check of Colts 
Neck omni and check of the flight 
transcripts indicated the rumors were 
untrue 
e Asserted that under 
dures approach control radar at Idlewild 
would not pick up radar surveillance un 
til the flight was ready for release from 
its holding pattern and being given di 

ons to the ILS. Idlewild was pr 

do so, he said, but could not 
Preston and 

idded 
) pres ribed rc quirement for 


pick 


wert 


proper proce- 


ct in or near 
did not track it. H 
i} n 
Idlewild Approach to immediatels 
up radar coverage from air route contr 
enter 
¢ The third question, Quesada 

! on the in umpti 


not 


terest and pre Inquiry 
FAA must act to determi: 
t ifety measure 


L? 
cf quickh 


tions ha 


CAB Probe 


stad 
Patterson’ 
r n of the 

refers to the 
ne of the tr 


it the 


questioning of 

Preston signal” apparently 
Colt’s Neck omni 
insmitters pr 
Preston intersection 
According to a source close to the 
least four pilot may 
have complained during the day of th 
iccident that this omni was unreliabk 
There was investigation of reports that 
flags went up on omni receivers, indi 
cating inoperativeness of the instrument 
or of the ground station; of fluctuations 
of the signal; and, in one instance, an 
indication of being over the station 


when a plane actually was north of it 


nvestigation, at 
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SIMPLIFIED NEW YORK area chart shows where United's DC-8 
and T'WA's Constellation collided over or slightly northwest of 
Miller Army Air Field on the east coast of Staten Island. The 
United jet had been cleared to hold at Preston, a VOR intersec- 
tion formed by Victor Airway 123 and either the 120 deg. radial 
of the Solberg omnirange or the 346 deg. radial of Colts Neck 
omnitange. TWA's Constellation, then near the Linden inter- 
section, had been given a heading of 130 deg. by La Guardia 


Approach Control radar, a heading that would intercept the 
ILS localizer course to Runway 4 at the airport. TWA’s aircraft 
was descending from 5,500 ft. to 1,500 ft., while United’s jet 
had been instructed to maintain 5,000 ft. at Preston. The race- 
track holding pattern at Preston technically is 16 stat. mi. long 
and 8 stat. mi. wide. However, its elliptical course is surrounded 
by a buffer zone that is 4 mi. wide on either end, 5 mi. wide on 
V-123 and 3 mi. wide to the east. 


One of these reports was made by 
the pilot of an American Airlines jet 
“trainer, who had been flying in the 
Preston area two hours after the crash 
and reported a malfunction of the Colts 
Neck omni. 

The Preston holding pattern has been 
questioned previously as being too close 
to the Linden pattern. At local meet- 
ings with VOR traffic control, ALPA 
representatives complained of this prox- 
imity 

The Preston pattern is a right hand 
—— and the Linden pattern left 
1and, so that aircraft turn away from 
each other in holding on their respec- 
tive intersections in the two patterns. 
Nevertheless, only 5.5 mi. separate the 
patterns at their maximum degree of 
proximity. 

United Air Lines stopped using the 
Preston pattern immediately after the 
crash and now gets alternate routings 
American Airlines also has stopped 
using Preston, calling the move purely 
precautionary. TWA, on the other 
hand, continues to use the pattern and 
said it will continue to abide by the 
procedures and control instructions 
issued by FAA, which has the responsi- 
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bility to develop air traffic control fa 
ties, procedures and en route cont 
all air traffic 

The Linden intersection 
made its first appearance on (Jep 
charts used by both United and 
at 000 hr. on Dec. 15, about 
before the collision. Pilots cou! 
picked up the charts a week in 
Some pilots had been refusing 
to Linden before the crash 
grounds that Linden was unmar! 
their charts 

Maximum speed of all pist 
ports in the New York control 
160 kt., fixed by FAA. No m 
speed for jets has been set by the 
but most carriers’ operating m 
which are subject to FAA appro 
for a jet holding speed of 180 t 

Winds aloft at the time of t 
dent were, at the 5,000-ft. le 
deg. at 20 kt., which would ¢ 
United jet a tailwind as it 
toward the Preston intersection fr 
eastbound airway V-30 onto th 
bound V-123 

The flight recorder recover 
the wreckage of the DC-8 was ex 
to provide, for the first time 


to CAB, an accurate record of opera- 
tion during the last phase of the flight. 
This Waste King Disposal Co. instru- 
ment records five parameters of flight: 
heading, time, altitude, speed, and g 
forces or acceleration. The case of the 
DC-8's recorder was badly damaged and 
burned and the last 15 min. of the tape 
was gummed with burned insulation 
material. 

The tape last week was being soaked 
to remove this material and it was be- 
lieved the tape would be the cleanest 
record to date in such cases. The re- 
corder was carried to Washington by a 
CAB investigator and turned over to 
the Bureau of Standards, where it re- 
mained as of last mid-week. 

CAB has put together the largest 
group it has ever assembled in an acci- 
dent case to handle the investigation. 
Under Melvin N. Gough, new director 
of the Board’s bureau of safety, the 
group has been split in two teams to 
cover each of the crashes. Philip Gold- 
stein is over-all director of the two 
teams, with George van Eppes of New 
York handling the DC-8 phase of the 
investigation and George Clark of Ft. 
Worth covering the Constellation. 
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India Presses New U. S. Route Demands 


By Robert H. Cook 
New Delhi—India will renew dc 
mands next March for more air routes 
to the U.S. while trving at the same 
time to retain its limits on the amount 
of service to India permitted U.S. flag 
uirlines. 

Air - India International, newly 
equipped with Boeing 707 420s, has 
now become a competitive factor on the 
routes awarded India six years ago in 
in unusual bilateral that conceded t 
the 'Indians the authority to restrict 
U.S. flag carrier frequencies. Now there 
is pressure to add Honolulu to the In- 
dians’ transpacific route and to extend 
it across the U.S. to New York to com 
plete a round-the-world network 
India also will press for further r 
striction of U.S. carriers—Trans World 
Airlines and Pan American World An 
ways—operating there he key 
tlement of this 
on interpretation of 
studies to determine 
flag traffic is largely Third F 
Fifth Freedom 

The point of contention 
senger traveling on a U.S. ca 


the 
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whetl 


stops en route between 
India. The Indians argue 
Fifth Freedom traffic, which 
boarded in a third nation and 

to India. The U.S. carriers 

he is Third Freedom trafh 

trafhe originating in th 
terminating in India 

quencies are based on Third Fr 
trafhc volume between the two natio 


: 


this is a crucial 


interpretation 


Negotiations Requested 
These rise b 


irguments aris¢ 
Indian government asked earl 
to reopen the bilateral agreemet 
liscuss change Inconclusive d 
ions were held in Octob 
me | in Mar h 


will be resur 


their t 
flight frequencies, the Ind 
Honolulu added to the 

have | ind § 


-ampdaign igain 


between Tokvo 
or Los Angele Ther 
ute extended to N 


with their tran 


to London, another jur 
present Air-India route 

State Department say 
transpacific routing has g 
greed to in the past, but t 
Honolulu is an ] 
State also savs it has been understood 
that the Indians could uss San 
Francisco or Los Angeles, but not both 
is they now demand 

Air-India has the authority to operat 


} 
iit 


entirely nev 


either 
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an unlimited number of flights into the 
U.S., but the Indian government re 
stricts the combined frequency of TWA 
and Pan America into New Delhi and 
Bombay to six flights a week 

The frequency freedom granted Ai 
India several years ago has been ac 
corded all foreign carriers, State De 
partment points out, but the agreement 
illowing India the right to control the 
number of flights of U.S. carriers into 
India is the only such stipulation signed 
with any foreign government. It came 
six years ago when service to the U.S 
was not immediately contemplated by 
Air-India, and a number of rout 
granted in exchange for an increase of 
the flight frequencies then allowed U.S 
carriers in India. 

The six frequencies permitted the 
U. S. into India, four by Pan American 
it New Delhi and two by TWA at 
Bombay, are insufficient to handle the 
lume of American travelers go 
ng there, the two carriers contend 

Americans account for the over 
whelming majority of airline tourists to 
India, the airlines report. Figures from 

Indian Tourist Bureau show that 
21,707 Americans flew to India last 
car, compared with 16,875 from the 
United Kingdom, 2,153 from France 
ind 868 from The Netherlands. In the 
previous year, an estimated 158,000 
Americans flew to India but only 5,1! 
traveled by U. S. flag carriers, which 
were limited to only five flights a week 
\ majority of the rest flew on Scandi 
navian Airlines System and British Over 
In the 


A 
Indians traveled to the | 


were 


heavy vo 


eas Airways Corp same year 
n] 4 47% 
€ acquisition of Boeing 
by Air-India, along 
yperational freedom 
ities and its pooling arrangem 
BOAC and Qantas Empire Airways, is 
2. 
meer on the part 


American, 


ising deep of 
[WA and Pan who view 
compet 
vas three 


‘pring, and 


his combination as a powerful 
threat. Air-India | 


now 


in be expe yi 
requency of three we 
n Bombay and New 
m. The Indian carrier 
her direct 
CA 
Another poi Cr 
the negotiators will be th 
quencies permitted British Common 
BOAC ind 
Qantas, which share a pool arrangement 
with Air-India, have a total of 21 fr 
quencies a week, compared with the 
six flights for U. S. carriers and an aver- 
ige of only two for carriers such as KLM 
ind Lufthansa 


U le} 


vealth carriers into India 


Dr. P. Subbaryan, Minister of Trans- 
portation and Communications of the 
Indian government, objects to charges 
that the requested by India 
would eventually result in Air-India 
carrying an excess of Fifth Freedom traf- 
fic, and he told Aviation Weex that 
granting of any further flight frequen 
cies to U.S. carriers depends on the out 
come of the bilateral talks in March 
India definitely wants to inaugurate a 
polar service from the U.S. West Coast 
to London, and Air-India would have 
an initial flight pattern of two flights a 
week between Tokyo, Honolulu and Los 
\ngeles if that routing is approved, he 
iid. In the near future, frequencies to 
London will be 
week 

Air-India also has a pooling arrange 
ment with Aeroflot, the Soviet carrier 
for two flights between Moscow 
ind Bombay, and Dr. Subbarvan 
his government had hoped to negotiate 
1 Moscow-London link rl } 
Delhi-Moscow-New York service The 
rejected by Soviet negotiators 
but the Indian government ex 
to press for the next year 
R. Patel, vice chairman of the Ai 

urd, views the India-U. S. bi- 
lateral talks as a simple matter of “give 
on both sides. He contends 
of the total traffic carried by 
American carriers to India has been 
Fifth Freedom, since “Americans are 
the only world travelers” who can afford 
to t several points on vacations 
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SHORTLINES 





>» American Airlines posted a 10% in- 
crease in November air freight revenue 
ton miles over trafic the same month 
last year. Freight ton miles carried last 
November totaled 9,823,000. 


> British Overseas Airways Corp. has 
scheduled introduction of Boeing 707- 
420 turbojet service on its European 
and Middle East routes for Jan. 30. 
BOAC will offer twice weekly round 
trips from New York to London, 
Geneva, Tel Aviv and Teheran. Along 
with transatlantic flights, the carrier cur- 
rently is offering daily Boeing 707 ser 
ice from New York to Nassau in addi- 
tion to its daily Britannia service. 


> Export-Import Bank of Washington 
and the Development Loan Fund have 
allocated $2.6 million to help pay the 
costs of modernizing Lod International 
Airport at Tel Aviv, Israel. Of this to- 
tal, 2 million Israeli pounds—about $1.1 
million—repaid to the Development 
Loan Fund on previous loans will be re- 
loaned. The remaining $1.5 million will 
be in U.S. dollars 


® Federal Aviation Agency has estab- 
lished an Interagency Group on Inter- 
national Aviation (IGIA) to coordinate 
U. §. decisions on international avia- 
tion matters and make recommenda 
tions to the State Department. FAA 
administrator and the Departments of 
State, Defense and Commerce and the 
Civil Acronautics Board will be repre- 
sented 


 » Northeast Airlines has increased its 
Boston-Washington nonstop flights 
from six to eight daily. The carrier 
operates a total of 27 flights between 
the two cities, 19 of which stop at New 
York or Philadelphia. One flight each 
way Originates or terminates at Mont- 
real, giving the Canadian city single- 
plane service to Boston and Washing- 
ton. 


> Qantas Empire Airways is delaying 
departures of late evening flights from 
San Francisco until one minute after 
midnight to give passengers the full 
benefit of 17-day excursion tickets for 
San Francisco-London trips by giving 
them an extra day. 


> Trans World Airlines has received 
Civil Aeronautics Board permission to 
= its cargo and mail service to 
and from Gander, Newfoundland, on 
transatlantic flights from Dec. 27 
through May 1, 1961, due to a drop 
in cargo and mail traffic there during 
the winter season. 
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AIRLINE OBSERVER 


> Domestic trunkline traffic lined sharply in November, giving further 
indication that 1960 net carnings of the 12 trunklines may fall below the 
$4 million mark as first predicted by Aviation Weex (AW Nov. 21, p. 35). 
The 3% drop in revenue passenger miles during the month depressed 
the industry's monthly load factor to 54.39%, the lowest level reached in 
recent years. Available seat n mtinued to climb, but the industry held 
the rise to an insignificant 1.7 Meanwhile, coach traffic continued to 
make deep inroads into first class traffic, a trend that was highlighted 
early last summer when coach first provided more than half of total traffic 
(AW July 18, p. 39) and one that is expected to cut into gross revenues 
for the year. 


> American Airlines has conducted studies of the Boeing 727, Sud Caravelle 
and the de Havilland 121 Trident for short-range operations. American 
now feels, however, that the Convair 990 turbofan transport which it has 
on order may have short-range capabilities better than those originally 
estimated, and this may climinate the carrier’s requirement for a new short- 
range transport. 


© Civil Acronautics Board » 
copies of the United Resear 
flag carriers, released carlicr t 


last major government agency to receive 

, report on competition between U.S. 
nth by the White House (AW Dec. 19, 
p. 40). CAB officials were | lay hands on a copy of the report until 
four days after the White H leased it. The report was sent to the 
White House last month, p ig the arrival of the Board’s Transpacific 
Route Case decision. 


> Trans World Airlines has conducted a survey to determine the foreign 
travel trafic potential from Europe to the U. S. Survey showed that U. S. 
visa restrictions are the greatest deterrent to foreign tourist travel to the 
U. S. from Italy, Portugal, Greece, Spain and Israel. Spanish travel would 
increase an estimated 25°% if red tape and delay im securing U. S. visas 
were cased, the survey concluded. Volume of British and German tourists 
increased 20% and 25% respectively last year, but TWA found that most 
travelers from these countries found the U. S. too expensive for touring. 
Switzerland suggested the establishment of hostelries in the U.S. similar to 
those in Europe. 


to the Civil Aeronautics Board for a heli- 
ngton, D. C., airport complex. Earlier, the 
tigate the need for scheduled helicopter 
ind the three airports serving it (AW 


P Allegheny Airlines has app 
copter route serving the Was! 
Board announced it would 
operations between Washingt 
Dec. 19, p. 49). 


> Japan Air Lines will revise a forecasted $2.5 million deficit for the fiscal 
year ending Mar. 31, 1961, to a $700,000 net profit. Seijiro Yanagita, the 
aitline’s president, attributed the switch from a loss to a profit to the 
success of the carrier's flect of Douglas DC-8 jet transports. 


> Technical agreement has been reached with Britain on a compatible sys- 
tem of side-lobe suppression for radar traffic control beacons, after more 
than a year of tests and discussions. U.S. domestic airlines will be able to 
use the single-mode three-pulse technique, while international carriers will 
carry dual-mode beacons which also accommodate British two-pulse tech- 
nique. New dual-mode compromise will be proposed as an international 
standard to International Civil Aviation Organization. 


> Civil Aeronautics Board Examiner Joseph L. Fitzmaurice denied last week 
Qantas Empire Airways’ request that he press the State Department for an 
official interpretation of the U.S.-Australia bilateral to determine whether 
it authorizes Tahiti as a stop on Qantas’ transpacific route. Fitzmaurice then 
asked the bureau counsel to get the information for the record in the case 
involving this issue. State Department told South Pacific Air Lines last 
month that notes and records of the U.S. bilateral negotiating team showed 
no separate agreement making Tahiti an intermediate Qantas stop. State 
later decided its records indicate an informal understanding was reached, giv- 
ing Qantas rights at Tahiti. 











TWO Ethiopian Airlines Douglas DC-6Bs are shown on ramp before terminal building at Italian-built Addis Airport. 


Ethiopian Airlines Forges African Link 


By Robert E. Farrell 


Addis Ababa, Ethiopia—Ethiopian Airlines, 


] ; 


teenth year of operation and i 


s seventh 


currently winding up its fif 


onsecutive profitable year without 


subsidy, is following an expansion program aimed at making the state-owned 


i 
airline the leading carrier of inc 
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east and west African coasts marks the |: 
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PASSENGERS are seen boarding an Ethiopian Airlines DC-6B at Khartoum, Sudan, for last leg of flight from Accra to Addis Ababa. 


fa - _—— 5 ee eee 
<: =. ial Ft capes Re An = 
a ma mn etronen 
. *.. 
bt oie 


« Pal 


« 


Bors 


*THtDHIA 





the government ordered the carrier to 
use its entire fleet on Congo airlift 
operations 

Inauguration of the carrier's trans- 
African service on Nov. 8 stems largely 
from a resolution passed last June by 
the Conference of Independent African 
States. Meeting in Addis, the new 
African governments agreed to hasten 
development of airline service between 
their countries. African leaders resent 
the idea that many air links between 
their new nations must be made via 
former colonial capitals in western 
Europe. Ethiopian Airlines, as Africa's 
largest carrier owned by an “African 
government,” understandably wants to 
play an important role in meeting this 
new demand 


Trans-African Route 


\irline’s trans-African route between 
Addis and Monrovia, Liberia, is sched 
uled to take about 19 hr. Passenger 
leave Addis at 5:30 p.m. local time and 
arrive at Roberts Field, some 50 mi 
from Monrovia, at 8:00 a.m. the follow 
ing morning, local time 

En route stops are made at Khar- 
toum, in the Sudan, at Lagos, Nigeria, 
and at Accra, Ghana. Carrier enjoys 
full Fifth Freedom rights along the 
route. Final details, however, have not 
yet been worked out between the 
Ethiopian and Nigerian governments 
over Lagos stop 

Thus when Aviation Week partici 
pated in the first scheduled flight on 
Nov. 8, Lagos was overflown. This 
made the longest leg—between Khar- 
toum and Accra—some 2,050 mi. Leg 
was flown in 84 hr. at altitude ranging 
between 12,000 to 14.000 ft. Aircraft 
grossed 99,238 lb. out of Khartoum and 
touched down at Accra grossing 80,608 
Ib 

Present trans-African route pattern is 
only the beginning of the carrier's 
Afncan projects Airline already has 
obtained full rights into Conakry 
Guinea. But before extending north 
from Monrovia, Ethiopian officials want 
similar rights into Dakar, in the Sene 
gal These two stops, both north of 
Monrovia, would then justify staging a 
flight crew in the area 

At present, the carrier's DC-6B con 
figuration on the trans-African run is 
26 first-class passengers and 35 tourist 
Normal company DC-6B configuration 
is 26 and 43. Eight tourist seats are lost 
in setting up crew bunks. Each weekly 
flight carries two captains and two first 
officers. Pilots have about 11 hr. layover 
in Monrovia before starting back across 
Africa to Addis. 

Ethiopian aviation officials also talk 
about flight across Africa from Addis to 
Leopoldville, in the Congo. This route, 
as well as other projects within Africa, 
is being held in suspension until the 
political situation in these areas firms 
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ETHIOPIAN Airlines Convair 240 arrives at Addis after flight from Djibouti 


#7, 





ONE of the carrier's DC-3s unloads sheep at Addis after a domestic flight. 


up. Meantime, carrier officials 
to lose $280,000 on the tran 
uring the initial year. | 
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tls think the route ma‘ 
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becoming mor 
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now operat 1 pront 


13 are fi 
East points now 
iithough future plans inch 
the company’s new trans-African ( 
out to Far East points via the Middl 
East. Company, earlier in its history, 
briefly operated air service to India. Its 
present flights to Aden are scheduled 
to link up with Air India and East Af- 
rican Airways service to the Far East 
Ethiopian, in addition to these three 
main route patterns, also operates a 
fleet of six helicopters—one Hiller 121 
and five Bells. Started in 1957, the 


served ar 


id 


34 


contracted out 
rovernment and Point Four 
Carrier employs four French 

Danish helicopter pilots It 
for he 


1959. ifs | 


| , 
nein opters ir€ 


$110 per hour average 


rk, flew 3,428 hr. in 
cal The airline is considering p 
hase of heavier helicopters 
Ethiopian government, while it want 
to expand as rapidly as p 
lemands that such 
ved without subsidy 
t, is ending its s 


expan 
The 
venth 
of profitable operation, 
to its DC-6B operations. 
Ethiopian estimates it breaks even on 
DC-6B flights with 25 passengers. It 
needs 21 passengers to break even on 
its Convair flights. On its DC-6B trans- 
African run, which is not expected to 
vield a profit for several years, the com- 
pany figures it can cover cash costs of 
1 flight with 14 passengers. System- 
wide breakeven payload factor is 36% 
for 1960 
Last year’s revenues of approximately 


$8,457,060 broke down as _ follows: 

Passenger revenues, 64.1%; freight, 
18.2%; mail, 3.5%; charter, 9.4%; all 
other, 4.8%. 

Net earnings in 1959, first full year 
of DC-6B operation to Frankfurt, 
jumped from $54,196 in 1958 to $296,- 
788. This year, revenues are up 14% 
while miles have increased 
16% 

Carrier's 


passenger 
normal annual revenue 
growth of 12% is expected to decline 
during 1961 This is EAL 
will be running into jet competition 
while its jets—two Boeing 720Bs—won't 
be in operation until early 1962. Delis 
ery is scheduled for December, 196] 
By the end of 1962, with a full year 
operation behind them, compan 


because 


of jet 
officials expect to resume their annual 
12° revenue growth 
Decision to buy jet 
marked a significant step in Ethiopian 
Airline Studics had shown 
that jets, the company bh 


t 


quip nt 


history 
without 
1964 would have 
don most of its 
It then would 
being mainly a domestic carrict 

Thus the decision—thrashed out bi 
company officials at the Imperial Pala 
level—now permits the carrier to proj 
Despit 
rovernmecn?! 
opian An 


1965 th 


been forced to aban 


international route 


LL 


have reverted bach 0 
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Role During Revolt 

Addis Ababa, Ethiopia — Ethiopian 
Airlines’ facilities and 
fered little damage despite severe fight 
d'ctat 
Haile 


personnel suf 


abortive coup 


ing during the 
against the rule of Emperor 
Sclassic 

The carrier, managed by Trans World 
Airlines, resumed complete international 
service on Dec. 19, even before strect 


capital had ended. Re 
on a lim 


fighting in the 
sumption of domestic service 
ited scale, also was well under way 

The company lost only one emplove 
a German helicopter mechanic, who 
was shot in Addis while attempting to 
seck refuge at the Dutch embassy 

The carrier plaved an important role 
in the emperor's swift reaction to the 
revolt, led by a clique of army officers 
At the time of the revolt, the emperor 
Brazil. From Sao Paulo 
his Ethiopian Airlines DC-6B, piloted 
by company captains Robert Green and 
Robert Moon, flew the emperor back 
to Ethiopia within 48 hr. 

Main Addis 
during initial fighting was achieved by 
company employes transmitting on equip 
ment in DC-OB 
grounded at the airport. Transmission 
of news was carried out despite fighting 
in and around the airport terminal. 


was visiting in 


communication out of 


another company 
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controls at work in space — symbolized. 


STEERING GEAR FOR ASTRONAUTS 


I Ket engines, Bell’s reaction controls 
space ships and capsules. Rudders, ailerons and cle 1 and guide the ship by controlling the 
produce no oll yaw, but they also provide for orbit 
reaction to their movements where there is no atmos- »-thrust. Some of the jets are throttle- 
phere. Even at altitudes only half way up, they are can be operated in combination to 

aut positive and flexible control. 


Conventional aircraft control sur 


vators find no resistance and hence 


sluggishly ineffective. 
The accepted answer to a dependable steering mech a- hi f \ steering geal tor space, available 
ontro sin ypellants or high energy bipropellants, 
many advanced projects which are 
pany ing the diversified talents of Bell 
several years ago, the system has been greatly impr C mpany in the fields of rocketry, avi- 
and adopted for the X-15, the Mercury man-in-space ni e techniques. Engineers and scientists 
project and other space vehicles nging, long-range career opportunities 
rhrough strategically located, low and high thrust (1 t fir t Bell. 
EROSYSTEMS ComPANY 
BUFFALO 5, N.Y. 


} N OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 


nism for astronauts Is a system of jet reaction ¢ 
developed and produced by Bell Aerosystems Com 
First used on Bell’s own supersonic X-1B 
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Johns-/Vionville Announces...Mn-KLAD IN TERLOK 


- ++ @ new structural system interlocking Min-K insulation and high-temperature reinforced plastic 


—a new structural system that interlocks 
K. insulation and reinforced plastic 


mgen-temperature fac 


Missile experience shows that in certain 
material Mir 


heat control situations no one 


will perform as well as two (or 
an insulation with protective high-te 


ature facings. 


Problem is how to effectivel 
these materials into a structurally strons rigidity! Ero 
| sistance vh heat capacity! 


unit? The answer 1s Min-Klad Interlok 


v 


plus the outstanding advantages of 


Min-K insulation 
a has the lowest thermal conductivity avail 
able for service temperatures up to 2000°1 


transients 


an insulating core that 





steady-state, and her for 


Min-K’s thermal conductivity 1 
conductivity 


actually 


lower than the molecular 


4 of stall air 
2. —_ Wide range of facings 


For the hot face, the missile designer can 





1) Outer facing, 2) Interlocking 
any one of several Min-K form 
4) Inner facing 


All the above components combine to provide a 
custom-made structural strong insulating system. 


36 


specify 


Min-Klad Interlok in a wide 
ariety of heat-resistant and or ablating 
aterials—asbestos-phenolic (ARP-40), 
nilar reinforced plastics, as well as 


| heat-resistant 


teel and 
ind meshes. For some require- 


otiner 


cool face can be made of a 
ateria for cxample, one that 
racteristics required for bonding 
parts. 


Like all J-M Aviation insulations, Min- 
Klad factory-fabricated to 


your specifications skin 


fastening to other surtaces and 


Interlok is 
into external 


panels, heat shields, cylindrical liners or 


component housings of any sl ape or size 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
York 16, New York. In Canada, Port 


Credit, Ontario. 


JOHNS-MANVILLE 3) 





airline will be reporting annual revenues 
of $14 million and net earnings of 
$1.72 million 

It is likely Ethiopian also will order a 
third Boeing 720B, even before it takes 
on its first two Bocings next 
December Aircraft, powered by four 
Pratt & Whitney JT3D-1  turbojets 
each developing 17,000-4b. thrust, 1s 
well-suited for company § § 000 
ft. operation at Addis Airport. Carnet 
othcial iy their special altitude 
temperature problem at Addis 
led by anything but a 
turbofan-powered aircraft Aircraft fi 
of the DC-6B 
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National Planning Assn. in 1959 

Ethiopian officials appear to be satis 
fied with TWA\’s efforts at Addis. Link 
tween the two companies helps 
Ethiopian Airlines in wavs 
I'WA, for example, charges Ethiopian 
Airlines only 5% to cover costs of 
'WA purchases for the African car 
ier. If bought straight from Addis, thi 


10 to 152 


several 


fee would range from 
I'WA, under separate « r 
1 National Airlines Training 

iF ram at Addis with funds supplied 
=e os Se ek Ble wy ICA. The U.S. carrier alsé 
e Ethiopian with special problems, such a 

a eS tudies leading to jet equipment pur 
yes ox 952 ‘ f : hases, without 


traffic 


ontract, al 


ig 
| » help 
, 
»eet™ 
is . > s 


946 charging a service fee 


TWA 


business 


ibout =the 
me amount of from Ethio 
ian as it gives the carrier. T'WA peo 

m loan to Ethiopian Airlines, how 


on 


mr 
get 


CHART shows Ethiopian Airlines 


crease in passenger miles since 194 


ire under strict orders to put the 
line’s interests first. Ethiopian ofh 
ils say they have no complaint on thi 
re 
Ethiopian’ s complaint 
with idvancement of Ethiopians 
n the company. Highest operating post 
eld by an Ethiopian is director of ac- 
yunting. All other top posts, as pro 
d for under the present 
held by TWA personnel on loan t 
Harrell feels Ethiopians are 


enough trained to operate 


main deals 


slow 


ynitract 


CATTic! 
the lin 
t were just a regional carner. But with 

line’s routes now expanding rapidly 
id jet equipment coming in, it’s hard 
ee how the current rate of 


t can even be maintained 


idvance 
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Personnel Problems 
idvancement is slow, there 
The for 
| illiteracy rate of 
wer 9 This lly makes 
uiting of basic personnel difficult 
Well-educated Ethiopians usually are 


If the are 


good reasons country, 
tage 
impie, still has an 


natura 
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by the government, or re 


unless a high 


lapped up 
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t is offered them 


Finally, supply of flight 


nment ? 
] 
f ince and ground 
three-year cor rew being 
TWA’ jueezed off. Ethiopian air force is ex 
wants to hold on to its 


material currently is 
signed 
point half inding and 
rained personnel 
Yet, of the carrier's 40 
lots only 19 are Americans 
em having flown with the airline for 
years—while the rest are Ethiopian 
Six Ethiopian pilots are DC-3 
id one captains a Convair. Latter pilot 
checked out DC-6B 


fixed-wing 
many of 
captain 


emain definitely 1 for I] be on 


equip 
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presently has four Ethi 
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REPUBLIC HIGH-PERFORMANCE 


METALS FOR THE HU2K 


Scheduled for fleet delivery in 1961, the all-weather Kaman HU2K “SEASPRITE” was 
developed to meet high-performance requirements of the U. S. Navy. Working closely 
with Kaman design engineers, Republic Steel is supplying light gage titanium and 
stainless steel for the HU2K. 

Selected for its resistance to corrosion and abrasion, stainless is used in leading edges 
of the rotor blades. The titanium— Type RS140—is used in 1%” x 18” strips. Assembled in 
bundles of 88, these strips are machined into retention straps that are a vital component 


in the rotor system. 

May we help you utilize high-performance metals in your project? Republic is the nation’s 
largest producer of alloy and stainless steels, and a major producer of titanium. Republic 
has the most extensive vacuum-melting facilities ever assembled. For complete details, 


contact your Republic representative or mail the coupon. 














Strong 
Modern 
Dependable 





REPUBLIC PH STAINLESS STEELS. Type PH 15-7 MO for missiles 
and aircraft offers high vitimate tensile strength with excellent 
mechanical properties to 1000°F. Type 17-4 PH for shafts, 
gears, pins and other components requires only a one-hour 
heat treatment at 900'F to develop its full strength (ultimate 
tensile strength to 200,000 psi). Type 17-7 PH for pressure 
tanks, bellows, springs, ana other applications provides 
better corrosion resistance than the hardenabie grades of 
chromium stainless, Send for Ph Stainless Stee! Booklet. 


REPUBLIC VACUUM-MELTED METALS cre produced in |18- to 32- 
inch diameter ingots weighing from 4,000 to 20,000 pounds. 
Vacuvm-meited super ailoy steels, constructional alloy steeis, 
high strength alloy steels, bearing steels, stainiess steels, 
titonium, and special carbon steels ore available from 
Republic in plates, billets, bors, sheets, strip, and wire. Mail 
coupon for complete information 


bs 





REPUBLIC STEEL CORPORATION 
DEPT. AW-9656-A 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


send more information on: 
Republic Titaaium O PH Stainless Steel 
sinless Steel O Vacuum-Melted Metals 


fave a metallurgist call!: 
Republic Titanium © PH Stainless Steel 
Stainless Steel O Vacuum-Melted Metals 


Title 





BUNDLED TITANIUM RETENTION STRAPS ore designed to work 
through a torsion angle of + 13°. Each strap provides a 
minimum tensile strength of 155,000 psi. The HU2K "SEASPRITE” 
is manufactured by the Kaman Aircraft Corporation, Bloomfield, 
Connecticut. 
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HTRE-3 core shown during assembly above consists of many hexagonally shaped zirconium 
round hole along their centerline. Small fuel 
The engine air will pass through the 


oxide moderator bars which have a large 
tubes will be fitted in the center of these holes 
holes and will be heated by the fuel tubes. Small tubes standing alone throughout the 
core are for control rods. Reflector blocks of beryllium are placed around the perimeter of 
the core. Reactor for Heat Transfer Reactor Experiment No. 2 (HTRE-2) is shown above 
It closely resembles the HTRE-1 reactor except that a hexagonal section has been removed 
It is possible to test a wide variety of experimental reactor 
The experimental segments are too small 
The first 


from the center of the core. 
segments in the center of the HTRE-2 unit 
to “go critical” and produce power if tested outside of the HTRE-2 reactor 


ceramic fuel elements were tested in this reactor. 


ALUMINUM fuel clement tubes for the 
HTRE-1 rexctor are in place above during 


an intermediate assembly stage 


Special Report: 


Direct-Indirect 
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This is the second of a senes ¢« } 


les on the various applications of 


nucicar power to aircraft and space 


ve hic les 


Washington—An intense competition 


between the indirect and direct cycl 


turbojet engines has been in 
progress since the Aircraft Nuclear Pro 
pulsion program was initiated in 1950 


and it is still impossible to show that 


nucica®r 


either engine type is clearly superior to 
the other 

Today, most experts apparently r 
gard the General Electric direct engine 
as the best nuclear powerplant for the 
near future and they credit the Pratt & 
Whitney indirect cycle engine with 
more long term growth potential. The 
ilso emphasize that this evaluation 
tentative and that a realistic te 
decision cannot be made for at least two 
years—until more test data is available 

The details of the nuclear power 
plant competition are extremely com 
plex but a general comparison can be 
which propo 


hnical 


gin with two points on 
nents of each engine agree. ‘These ar 
© Principal development problem with 
the direct is the 
This engine extremely ad 


cvcle engine reacto! 


requires an 
vanced reactor by pres nt standard ind 
beet 


in manv wa it pushes nuclear h 


nology beyond its current limit 
© Indirect cycle engine has a 


reactor, and its 
yblem ire im 


needed f 





MECHANICAL mockup of the General Electric HTRE-1 reactor core is shown at lef ter cut shows first experimental reactor for the 
Unit was 1 HITRE-1 test. Core of the HTRE-1 reactor is 


direct air cycle nuclear engine program in early stages of assembly 


slmost completely assembled at right. Heavy beryllium plates have been secure: ¢ fuel element tubes 


ee 


Nuclear Engine Choice Awaits Test Data 
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LIQUID metal turbopump developed by Pratt & Whitney for the indirect cyck gine is shown at left. The complete unit is 
approximately 4 ft. long. Pump section for the liquid metal is in the lower port f the picture and the upper section is the turbine 
driven by engine bleed air. Cutaway drawing cf the liquid metal turbopump shows the centrifugal pump for the liquid metal at the 


lower end and the engine air driven turbine at the upper end 
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TYPICAL intermediate heat exchanger design under consideration for the indirect cycle engine is shown at left. The intermediate heat 
exchanger is needed on the two loop system to connect the primary and secondary liquid metal circuits. Reliability problems with the 
heat transfer system of the indirect cycle nuclear engine are illustrated to a degree in this 100 tube header section for the radiator that 
heats the engine air (center Experimental radiator core for an indirect cycle nuclear engine is shown at right before a test at Pratt 
& Whitney. Specific designation for this design is the tube-and-spiral-fin-involute type 


nuclear heat from the r to t ships 


ind in stationary power 


gine alr stream land. Although it represents a n 
This does not imply that tl Ivar in re r technolog vork in the past few year 
vcle reactor does 


Indirect Cycle Advantages 


performance 


nuclear power systen vI t hional nce] the I ch specih advantages of th 


ful in an aircraft will hav ) I I vcle unit include a total 


uch performar indirect | rent] the indirect cycle re whi is about one-f I 

ctor ha nuch high rating wr | rT ippeal to nuclear scie hie ire cvcle reactor for tl ime 
temperatur na uci i igh T sts I i nZginecc;rs Its deve pmc! por cl utpu Th num rcactor 
density than yperational r Ts i n neal pietion, but most of thes n is about one-third that of 


cle reactor—rough! two 
feet compared with six feet in diameter 
Power density of the indirect cy 
ctor can be about six times 
than the direct cvcle according 
rent estimates 

Shielding weight, which 
item im the design of a nuclear 
uircraft, is extremely sensitive 
volume and diameter. Shield weig 
ipproximately a function of the squar 
of the reactor diameter Therefore, if 
powell output stays constant, a moder 
ate increase in the reactor diameter wil 
cause a major increase in shield weight 
The small reactor volume and the rel 

low shield weight 

reason why many nuck if cng 
lieve that the indirect evck 


the light t possible conhiguratior 


Small Volume 


Small volume of the indirect evclk 
reactor is possible becaus¢ it uses a 
highly efficient liquid metal heat transfe: 
went and reactor coolant. The nuclea 
engineer tends to regard the quid 
metal as a coolant for the re ict: ma 


raft gas turbine engineer look 
AFT END of the HTRE-3 reactor is shown above when the reactor was in its vertical 
assembly jig. Hot air from the reactor flows through these holes and into the turbines 


i i mean t del ning 


o the propulsion tem 


on the modified J47 jet engines used by General Electric im their HTRE-3 tests a. e. the heat transfer svst 
\ ( ; em 
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FLATTENED-fin-and-tube radiators have also been tested in the Pratt & Whitney 


as tar as heat transfer performance is conc cerned, Ease of manufacture is one of the 


design. Fins on the straight-tube-and-fin design at right are tight spirals with com 


must be designed to deliver large quan 
tities of heat to the turbojets under 
rapidh irving conditions, and at the 
same time, the reactor temperature must 
be kept from exceeding the maximum 
allowable level 
Compared with the indirect cycle’s 
liquid metal heat transfer agent, the 
direct cycle must use air for this pur- 
pose, and air is not very efficient. The 
heat transfer properties of a coolant ar 
basically a function of its thermal con 
ductivit ts specific heat or heat ca- 
nd its density, and the relative 
iver of liquid metal and air 
illustrated to a considerable ex 
tent by comparing these factors. 


Heat Transfer Comparison 


Direct comparisons are rather 


ficult because these three properties 


are somew!l 


iat temperature and pressure 
dependent. Under the operating condi 
tions of interest, however, most liquid 
metals will have a density 1,000 t 
1,500 times higher than air. The spe 
cific heats of air and the liquid metal 
ure roughly the same. Pure solid met 
ils have the highest thermal conducti 
itv, followed by metal alloys, non-metal 
lic solids, liquids and gases in that 
order. In general, the thermal conduc 
tivity of gases is about one-tenth that 
ot hiquid 
Over-all then, the heat transfer efh 
iency of a given volume of liquid metal 
several thousand times higher than 
f th ume volume of air, Onh 
eason tl the direct cycle, air-cooled 
reactor size can approach the size of the 


indirect cvcle reactor is because a vers 
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FULLY assembled HTRE-3 reactor 


in front of the reactor to keep rad 


hep MRA AOR ERA 





r test program. This is one of the better designs 
important points in the selection of a radiator 
) for each tube cut from same piece of metal. 


ted with the heavy shielding plug which is secured 
mm streaming out of the core. 





For your Telemetry needs 


a new Subcarrier Oscillator with... 


e True Differential Input 


e Direct Actuation from Outputs 
of Grounded or Ungrounded: 


| e Isolated Input and Output 


e High Common Mode Rejection 
with no D.C. Level Restrictions 


e All Silicon Semiconductors 


Universal-Millivolt Level Subcarrier Oscillator 


Flexibility of application has been a prime design 
objective in the development of this new low-level 
transistorized subcarrier oscillator. Tele-Dynamic’s 
Type 1254A directly replaces the combination of pre- 
amplifier and high-level subcarrier oscillator now used 
in FM telemetry. Eliminating the need for preampli- 
fication insures more reliable operation through your 
whole telemetry system. The differential inputs of 
the new 1254A may be biased at any DC level within 
50 volts of power ground. All grounds are inde- 


pendent, including signal ground, power ground, out- 
put return and case ground. This oscillator is only 
one of a family produced by Tele-Dynamics for your 
specific system needs, along with a companion tran- 
sistorized wideband amplifier and mount. For detailed 
technical bulletins, call the American Bosch Arma 
sales offices in Washington, Dayton or Los Angeles. 
Or write to Tele-Dynamics Division, American 
Bosch Arma Corporation, 5000 Parkside Avenue, 
Philadelphia, Pa. ad 


TELE-DYNAMICS 


DIVISION 
AMERICAN BOSCH ARMA CORPORATION 
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CURRENT Pratt & Whitney indirect cycle nuclear powerplant is a two loop » 
mate objective of indirect cycle designers is the much lighter and less complex 


ments in radiator materials and liquid metal heat transfer fluids must be made bef 


large volume of air is moved through it In general, if very high th 
by the rotating machinery of the gas high flight speeds are requi 
turbine engine. Direct cvcle nuclear radiator will be lengthened t 


turbojets will have air flows in the high exit temperature, but th 


neighborhood of 300 Ib. per second, or crease thrust only to the poi 


round 4,000 cu. ft. of air a second 
the air flow of the 


the pressure losses which ace 

This is roughly twice 
J 79 turbovet 

There are two main drawbacks to the 

of liquid metals as heat transfer does produce the maximum t! 


increased length do not ov 

thrust gain due to the higher 
perature The radiator lengt 
its—in most instances they ar given speed at iltitude m 


ily corrosive and pyrophoric optimum i r as total 


The indirect cycle engine has another —_ formance meoerned. Adju 

length and diameter usual 

[he radiator made to ge 1¢ lowest thrust-t 

ratio for the entire engine 
While the radiator is 
large degree for the fi 

high performance of the indi 


major design advantage due to better 
heat transfer conditions 
used in this engine to heat the engin 
ur does not have to be shielded, and 
it can be designed to give the maximum 
heat transfer efhiciency Diameter of 
this radiator can be taken up to 9 ft 
or so, and the engine air can be slowed 
down so its pressure losses during the strides have been made in rad 


csp 
exil 
engine, it is also one of the 
sign problems with that engu 


heat transfer are reduced heat transfer fluid research an 

As the pressure losses are reduced, it 
is possible to operate at a lower-radiator 
temperature and still produce the same 
thrust 

It is not feasible to increase the di 
ameter of the reactor in the direct cycle _ their assembly techniques 
engine simply to get better heat trans 
The requirement for 
the lowest possible reactor diameter to As a result of this work, 
minimize shield weight is the most 
stringent facing the direct cycle de 
signer loops. ‘The primary loop in th 

If reactor diameter were increased 
output stayed constant, 
the increase in shield weight would 
quickly offset any improvement in 
heat transfer efficiency, and the en 
gine’s power-to-weight ratio would be diate heat exchanger and int 
reduced so its effectiveness in an air- diator which heats the 
craft would be lowered There is no mixing of the 

Design of the radiator for the indi 
rect cycle engine is not a simple mat 
ter, and its diameter and length will 
vary depending upon the performance the type which will be used 

sired from the aircraft. Radiator size vai stbed aircraft if the 

a function of several variables, includ t flight. Th 
ng thrust desired, operational altitude, \ direct cycle engi 


ment during the past 10 year 
difficult problems have been 
cerning the use of highly 
liquid metal heat transfer fl 
wide variety of radiator mat 


Dual Loop System 


fer performance 


, 


ro operat 


rect cvcle engine using two heat 


considered pos sible 


circulates a fluid through th 


while power and out into an intermediat 


changer. The secondary loop 
separate and circulates a diff 


of liquid metal through the 


transfer fluids in the interm« 
exchanger 


The two-loop, indirect c 


} 


cmperature, pressure drop, radi mparisons made con 
1 maximum frontal area 
d by the maximum fuse 


in turn fixed by 


| 


lage diameter, which 


the flight speed 
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hown in the right schematic drawing above. Ulkti- 
op system shown in the left drawing. Improve- 
the single loop becomes possible. 


ever, before it is possible to take full 
idvantage of the indirect cycle system 
by constructing an engine with only 
ne heat transfer loop that runs directly 
from the reactor to the radiator. Two 
main problems stand in the way of de- 
clopment of a one-loop powerplant, 
vhich would significantly reduce the 
veight and complexity of the indirect 
ycle engine. These are to develop 
© Radiator material which is resistant 
both to oxidation from the air passing 
wer the hot tubes and internal corro 
sion from the liquid metal passing 
through them. On the current two-loop 
engine design, the primary loop passing 
through the reactor is filled with a 
highly corrosive liquid metal, the exact 
mposition of which is still secret 
Ihe solid metal used to contain this 
quid metal must be corrosion-resistant 
it a very high temperature. Colum 
ium is one of the few base metals 
which has this property, and a colum- 
bium alloy is used for the tubing in 
the primary loop. However, colum- 
bium oxidizes rapidly at elevated tem- 
cratures 
It has not been possible so far to 
levelop an effective cladding for colum- 
bium or an alloying substance which 
would allow it to be exposed to air at 
high temperatures. If this can be done, 
the one-loop system will be possible 
On the two-loop design, the primary 
loop can be enclosed and the oxidation 
problem eliminated. The secondary 
loop, which includes the engine ra- 
diator, is made of stainless steel which 
will resist oxidation at the required 
temperatures. It does not have a strong 
resistance to corrosion, however, so the 
liquid metal used in the secondary loop 
a non-corrosive sodium-potassium 
illov 
® Heat transfer fluids which do not be- 
me radioactive when they pass 
through the core of a reactor. The 
iain reason that the sodium-potassium 
iguid metal alloy cannot be used in the 
rimary loop is that it is highly activated 
it passes through a reactor, and any 
wine radiator which used it as a heat 
yuirce would have to be _ heavi 
hielded. Use of shields around the en- 
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ite 


people 


“Essentially, this corporation will be 
people— people of the highest quality. 
The United States Air Force recog- 
nizes that men of great scientific and 
technical competence can perform at 
their best only when they can exercise 
their initiative to the full under lead- 
ership which creates the climate for 
creativity. We expect Aerospace Cor- 
poration to provide that kind of 
environment.” 

SECRETARY OF THE Arr Forct 


Among those providing their leader- 
ship to this new non-profit public 
service corporation are: Dr. Ivan A 
Getting, president; Allen F. Donovan, 
senior vice president, technical; Jack 
H. Irving, vice president and general 
manager, systems research and plan 
ning; Edward J. Barlow, vice president 
and general manager, engineering divi- 
sion; and Dr. Chalmers W. Sherwin, 


A new and vital force 


7 | 


EROSPACE 
CORPORATION 


are creating a climate conducive 


to significant scientific achievement 


vice president and general manager, 
laboratories division 


These scientist/administrators are 
now selecting the scientists and engi- 
neers who will achieve the mission of 
Aerospace Corporation: concentrating 
the full resources of modern science 
and technology on rapidly achieving 
those advances in missile/ space systems 
indispensable to the national security. 


The functions of Aerospace Cor- 
poration include responsibility for 
advanced systems analysis; research 
and experimentation; initial systems 
engineering; and general technical 
supervision of new systems through 
their critical phases, on behalf of the 
United States Air Force 


Aerospace Corporation is already 
engaged in a wide variety of specific 
systems projects and research pro- 
grams—offering scientists and engi- 


neers the opportunity to exercise their 
full capabilities, on assignments of 
unusual scope, within a stimulating 
environment. 


Immediate opportunities exist for: 
* WEAPONS SYSTEM PROJECT 
DIRECTOR 

* Senior SCIENTISTS/ SUPERVISORS 
Propulsion Systems 
Guidance Systems 
Spacecraft Design 
Telecommunications 

* SPACE VEHICLE SPECIALISTS 
Senior Power Systems Engineer 
Sr. Flight Performance Analyst 
Re-entry Aerodynamicist 


Those capable of contributing in these 
and other areas are invited to direct 
their resumes to: 


Mr. James M. Benning, Room 101 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 








North American’s Hound Dog Production Line 


North American Aviation’s production line for the GAM-77 Hound Dog uir-to-surf missile carried by Strategic Air Command Boeing 
B-52 bombers is shown for the first time. Several hundred of the supersonic mis were ordered by Air Force for delivery to SAC. 


tube arrangement patterns have been 


} 


would negate 
ied, all of the radiators have had 


*% the wdirect cycle 


radiator size flexibility ther smooth wall tubes or tubes with 


ee itch ’ fins. One f the most successful 

Two-Loop Complexities petemtio® eustneeiidit afl sdiatiialh' taal tie dete tn Che 
It rs fairly tain that the neces nvolute type shown on 
per vhich uses smooth wall 
mfiguration is considered to be some- 


ttractive than the 


now s¢ hec ul 


Improved Reliability 


Reliability improvement has beer 


principal objective of the radiat 
rk at Oak Ridge, and some unit 
e been run there up to 15,000 hr 

thout troubk The main probk 

‘ been that it has been nearly im 
Radiator Development ossible to build good radiators con 
lopment problem. If the I'wo main directions have stently or to predict on the basis of 
t is r development nspection records which radiator will 
eficient tube geon sive satisfactory performance and which 

changer systems of this type which will arrangements, and the oth vill not 

give thousands of hours of leak-free longer life and greater depet Most radiator work in the future by 


service, then it will be one of the first I] 


rt keeping these systems 


un leaking is formidable, and it is 
til } 


levelopment is successful and 


possible to build omplicated heat ex 


Several years ago, improven contractors and agencies apparently 
reliable, needed in both directions will be directed toward improving the 
eliability of the units which past re- 
earch has shown to be the most eff 
ient. This can be done only through 
laborious cut-and-try testing to improve 


times that any completely 
high pressure, high temperature, non Uhe largest part of Pratt & 
leaking fluid power system has ever ney'’s research cffort has been 
been constructed. The necessity for toward improving efficiency 


leak-free operation is doubly critical many individual tube geomet 
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ONE-MAN ANTI-TANK MISSILE 


The only velocity guided Infantry anti-tank missile 


s Instant readiness # Higher accuracy than any 
comparable weapon 8 Lethal to the heaviest 
known armour 8 Smooth, direct and stable 

control # Only 5 hours simulator training plus S 

or 4 live rounds s Complete concea!ment in attack 


For further details contact Vickers-Armstrongs (Aircraft) Limited. A Member Company of 


BRITISH AIRCRAFT CORPORA — 


100 Pali Mali, London &8.W.1, England 
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Stainless Steel thrust reverser in an open. 


You can bring a Douglas DC-8 to a stop after touch- 
down on the runway at 148 mph because of unique 
Stainless Steel thrust reversers. Four reversers art 
used, although only two are needed. The reversers 
quickly slow the forward motion of the aircraft by 
diverting thrust of the Pratt & Whitney Aircraft 
JT-4 engines in a semi-circle toward the front of the 
aircraft. The reversing action makes the DC-8 safer 
and easier to handle in the air and enables it to Jand 
on shorter runways. 

Why was Stainless Steel specified? Its great 
strength at high temperatures, for one reason. Stain- 
less was the ideal material to withstand the terrific 
tailpipe temperatures (up to 1110°F) and the 16,800 
lbs. dry thrust of the P&WA engines. In addition, 


semi-cilosed 


and closed position 


Stainless Steel has excellent resistance to high 


temperature oxidation, erosion and other types of 


corrosion 


Stainless Steel offers the designer many other ad 


vantages. Among them: ease of fabrication, high 
strength in a wide range of temperatures, and eas 
of cleaning. For unmatched durability, ultimat 


economy and efficiency, specify Stainless Steel 


USss on 


United States Stee! Corperstion—Pittaburgh 
American Stee! & Wire—Cieveland 

National Tube—Pittsburgh 

Columbia Geneva Stee!—San Francisce 

Tennessee Coal & iron—fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Steel Export Company 


United States Steel 


No other metal makes such a material difference in so many applications 





inspection and fabrication techniques 

In fire detection and control research, 
tests have shown that small leaks in 
the heat transfer system and the fire 
which accompanies them may go un- 
detected for 5-13 min. before they 
become catastrophic. Tests have also 
shown that fires may be detected and 
stopped in less than one minute by 
properly designed fire warming and 
control systems. Fire will be controlled 
by building radiators and other units 
most likely to leak so that sections can 
be by-passed and isolated 


Leaks Cause Power Loss 


By-passing a section or two in this 
manner probably will reduce the power 
which can be developed by an engine 
If the leak occurs in a major unit, such 
is a main heat transfer pump, then the 
ngine will have to be shut down unk 
the weight penalty of redundant unit 
is accepted. These pumps and othe 
rge components of the system hav 
shown themselves reliable in tests 

Fire detection systems will have 
be designed specifically for a 
engine-airframe installation. Pre 
ibly, the sensing elements in the 
will have to consist mainly « 
tegically placed temperature gages on 
the outside of the engine systems and 
thei supporting structure, and of sensi 
tive pressure gages which will respond 
to small, unexpected pressure drops in 
the heat transfer lines 

Centnfugal turbopumps have been 
developed to circulate the liquid metal 
through the two heat transfer loops of 
the indirect cycle engine. These pumps 
will be driven by bleed air from the 
turbojet compressor. A pump configur- 
ition, shown on p. 41, suitable for usé 
in the Convair test aircraft has been 
tested successfully at an output of 
3,000 gal. per minute. One of the 
vital design features of this pump is a 
dynamic seal which throws any liuid 
metal leakage back into the line. This 
scal has proven very effective and it is 
ne of the main reasons for the pump’s 
good test record 

Three types of valves are needed in 
the liquid metal heat transfer system 
Control valves are needed to regulate 
the flow of metal through the reactor 
Isolation valves must be provided to 
shut off the portions of the system 
which develop leaks, and fill and drain 
valves are needed to service the engine 

Common problems with all of these 
valves are the development of units 
which will not be self-welding or a 
cumulate any deposits on their parts 
when used in a liquid metal system 
Leakage must not occur along any of 
valve stems, and the isolation valves 
cannot leak past their seats. 

One of the intermediate heat ex 
changers tested for use on the Convair 
testbed engine is shown on p. 42. 
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This is a typical unit of this ty tensively on hydrocarbon fuel before it 
direct transfer surfaces and n is mated to the nuclear heat source, 
Main development problems which is scheduled for 1964. 
the reliability of the header j t At least two reactors will be used 
each end of the exchanger and with the four modified J58s in the Con 
stress reduction vair testbed. It is possible that three 

lhe liquid metal system also or four will be used to increase re 
some means of allowing for th liability. Interconnected heat transfer 
ential expansion rates of the ystems would be used so that all four 
metal heat transfer fluid and th turbojets could still be operated in the 
that contains it so that prop ent that any of the reactors had to 
ating pressure will be maintain be shut down 
i provided by a unit. simila Complete flight-weight direct cvcle 
ir accumulator in a _ con ngine, the X-211, is scheduled to run 
hydraulic system, which has a | for the first time on nuclear power in a 
metal surface. Helium gas is | uiple of years. Development of the 
one side of this surface to n ictor for this engine has advanced 
pressure against the liquid mi irough three major test programs, and 
ing along the opposite sid ts configuration for use in the Convair 

First turbojet engine planné I testbed is now being set. 

rect cycle systen 


jeney $01, This ex! Direct Cycle Problems 


ty 
1g has a comp Rotating components for the X-21] 
diameter of almost ft. It ngine are a more difficult design prob 
ment minated in 1957 ) than those on an indirect cycle en 
WS-] ick aircraft 1e because they are subjected to the 
doned h omplete J91 | full intensity of the reactor’s radiation 
run by the time the cancellat hile the indirect cycle engine is rela 
ind it mponents wer tively shielded. The drive shaft on the 
vanced state of development X-211, which connects turbine and com 
Current indirect cycl essor, passes through the reactor core 
power four modified Pratt & \' Strength and durability of these part 
J58 turbojets if it is used is not the primary concern—it is residual 
vair testbed. Diameter of idiation emitted by the engine parts 
for these powerplants will ifter long periods of operation that 
greater than the rest of the iuses trouble. Some alloying elements 
lhe J58 compressor section wil n turbojet construction materials re 
be lengthened to provide a great nain highly radioactive for long period 
pression ratio, both to compen ifter the engine is stopped, making even 
the losses in the radiator and minor engine servicing a major opera- 
bine wheel and to provide d: tion 
the heat transfer pumps. Th Cobalt is one of the alloying elements 
section will have to be modified t which emits residual radiation for a 
vide more power for the compr ong time. Hot parts of jet engines, 


ee 
The modified J58 will be test such as the nozzle diaphragms, normally 


Hawker Siddeley Tests Ground-Effect Vehicle 


Hawker Siddeley Group is testing rst ground-effect vehicle at the Folland Aircraft 
factory at Hamble, Hampshire, En | (AW Aug. 29, p. 95). Concept is similar to 
the Cockerill-Saunders Roe Hovercraft. Annular jet of high-velocity air is directed down- 
ward and inward all around the vehi ze, trapping an air cushion beneath the vehicle. 


Separate engines are used for lift and propulsion. 





CHANCE 
VOUGHT 


Footnotes to the Crusader’s 203,512th flight 
This was a test flight for a new Crusader — the all- 
weather F8U-2N pictured here. It was a busy day for 
Crusaders all over the world. Over 700 of these carrier- 
based fighters have joined Navy and Marine squad- 
rons since the first Crusader won the Thompson and 
Collier trophies. With the more powerful engine and 
armament, the advanced autopilot and radar of the 
new -2N, this fighter series is being improved for the 
third time at minimum cost and without interrupting 
Fleet readiness. This is “design growth.” This is why, 
fighter for fighter, the Crusader has logged more 
peace-keeping flight hours than any other 1,000-plus- 
mph aircraft in U. S. service. 
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contain cobalt. Material substitution 
programs have been successful in par 
tially reducing the residual radiation ex- 
pected from engines like the X-211. 
lowever, the engines still will not be 
safe enough to be handled directly by 
maintenance crews. 

Ihe remote handling and mainte- 
nance of radioactive equipment and ma- 
chinery has grown to such an extent in 
the U.S. nuclear industry in the last 15 
years that it is now an everyday affair 
in most nuclear facilities. The back- 
ground of experience in the use of 
shielded hot rooms, remote control 
manipulators for the assembly, dis 
wssembly and inspection of irradiated 
mechanical systems and shielded vehi 
cles to transport hot articles is almost 
limitless 

General Electric has developed 
heavily shielded trucks equipped with 
manipulator arms especially for the r 
mote controlled removal of direct cycle 
nuclear aircraft engines. The company 
has also demonstrated that it is possible 


to accomplish the necessary engine tear 
down and maintenance on a large scak 


in hot cell 


Radiation Shielding 


Shielded trucks and hot cells will 
ilso be used to service indirect cyck GE Aft-Fan Engines Installed on Caravelle 
—— s if their reactor is not surrounded General Electric Co. fits Sud Aviation Caravelle testbed transport with GE CJ-805-23C 
ry a unit shield. A umit shield is very aft-fan engines. The short-cow!l nacelles » designed and constructed by Douglas Aircraft, 


heavy and stops all of the radiation yyich is building Caravelle under lic: This Caravelle is due for flight-test this month. 
from the reactor Nuclear-powered 


transport aircraft which carry human sig the direct cycle a imounts of fuel have to be put into 
passengers will require a unit shield actor is considered a uniquel: the reactor to make the fuel mass criti 
Air flow through the X-211 is ap- problem. Its complexity h cal. These voids also allow a_ large 
proximately 300 Ib. per sec., making it pletely overshadowed that of th ume of high energy neutrons to 
the largest known turbojet. High pres- components in the direct cyck tream out of the reactor. 
sure drops in the reactor and in the and of the handling equipment The presence of the large voids in 
ducts bending around the shields, which _ to service it the nuclear mass increases the number 
must be behind and im front of the The best indication that ‘ f design variables to almost intolerable 
engine, raise the optimum pressure rise Electric has solved this formidab proportions. The nuclear engineer de- 
for the compressor above 20 to 1. This lem is that even the severest crit signing the direct cycle reactor has to 
probably is about the same compres- the ANP program concede that t handle 60 separate design variables, 
sor performance required for the in-_ it is possible to fly a nuclear a ft ach of which has upper and lower re- 
direct cycle engine. Although the in- using a direct cycle engine straints on it. This is a considerably 
direct cycle has lower pressure losses Most of the difficulties with | larger number of variables than are 
in the engine and its duct system, it rect cycle reactor have grown out of present in the basic calculations for 
must provide a large volume of high major design requirements. Th other types of power reactors. 
pressure air to drive the heat tie quirements are 
pumps © Operating life of 1,000 hr. 
Development progress on the indirect element temperatures above 2,0! An industrial design task has rarely 
cycle turbojet engine system and on a highly oxidizing atmospher< had this many tight constraints placed 
other systems in the nuclear ramjet, severe radiation conditions. Th on it simultaneously. Usually, it is pos- 
rocket, turbojet and turboprop fields mands on materials are the most sible to isolate major portions of any 
has led to the belief among some en- in the whole reaction program problem and deal with them separately 
ginecrs specializing in se, 9 power Other flight propulsion react so that less than a dozen variables of 
that high power density reactors for have an operating life of less t importance are present in any calcula 
flight propulsion units are easier to de- hr. except fer the indirect cy tion. This has not been possible with 
velop then other components of these which must meet the 1,000 hi the direct cycle reactor. 
systems. Longer leadtimes for pumps, ment but does not have the oy Basically, all of the 60 variables have 
valves and other equipment than for problem i direct influence on three factors, the 
the reactors in some of these projects ©¢ Use of a geometry which wv control of which is the objective of 
have led to this theory—but the direct the core to serve as a radiator reactor design. These factors are 
cycle engine is a definite exception 1s a nuclear reactor. The larg: ¢ Power and temperature distribution 
Even with the substantial growth in sages needed to satisfy the radiat through the core. Maximum heat trans- 
reactor technology produced by the tion also serve to self-shield | fer efhciency is achieved when the tem- 
ANP program over the past 10 years, elements. This means that perature is constant radially across the 


Design Complications 
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The oil that's safe through 500 degrees F: 
HOW ESSO DOES IT! 


good lubricity and stability at very high temper- 


let age aire raft make ur prec edented demands on 
lubricants. Not even the most highly refined mineral atures—and easy-flowing properties at very lou 


oils are able to cope with the temperature extremes temperatures. Esso was the first successfully to 


in turbine engines. Needed was a synthetic oil with develop such an oil. 


At an altitude of 40,000 ft., temperatures 
65° F. Yet entered commercial service. Esso Aviation Turbo Oils 35 and 15 were the 


first approved oils for all turbine-powered airliners. In fact, the development 
of these engines depended upon the availability of Esso Aviation Turbo Oils! 


near the intake can be as low as 
in some of the highly-loaded bearings, with 
rpm up to 14,000, they may soar to 450° F. 


E75 


INTERNATIONAL AVIATION PETROLEUM SERVICE 








Latest Navy Carrier Aircraft Operate From Forrestal 


Chance Vought Crusader F8U-2N, North American-Columbus A3]-1 Vigilante 
McDonnell F4H-1 Phantom II line up on port bow of USS Forrestal 


with wingtips, top of tail and nose cone folded) and 
he aircraft ier spent 10 days off the Eastern Seaboard on new 


aircraft evaluation trials. North American, Chance Vought and McDonnell evaluated mobile aircraft-support vans on the Forrestal. 
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Variables Considered 

\ partial list of the design variables 
which affect the temperature 
tion, the criticality and the reactor 
number of control rods, fuel 
between fuel 
tub mpared with their radii, fuel 
both 
longitudinal directions, 


distribu 


includ 


tube diameter, spacing 


bution through the tubes in 
idial and 


fuel iding distribution throughout a 
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lass of specialist who is an expert 
mathematician with a good knowledge 
f reactor physics. Computer capability 
is growing so rapidly that it probably 
would be more accurate to say that sev 
ral new classes of specialists are devel- 
ping who are concentrating on various 


phases of reactor dynamics. 


Ultimate Goal 


While modern computers are mak- 
ing it possible to go into more and 
more detail in reactor design, the ulti- 
mate goal is to reduce the problem tc 
t As the 
ig of reactors grows, it should be pos 
ible to shorten the analysis required 
by combining the effect of several vari- 
into a single mathematical ex 
pression. In this way, it is hoped that 
the general operational characteristics 
, a reactors 
nvestigated by a few simple equations 

4 hundred or more reactor configu 
rations currently must be studied, each 
through major computer programs, just 
to define the general design region for 
typical direct cycle aircraft reactor. 
Finding the optimum reactor configura 
tion in this design region is vastly more 
omplicated. 

Reactor technology cannot be ad- 
inced through computer work alone 
avalanche of data pouring from 
machines must be checked and 
refined constantly by experiment and 
through observation of operating reac- 
The experimental work is_per- 
formed o critical These 
ire _zero-power mockups which dupli 
ite the characteristics of the power 
yctor as closely as possible 

Critical assemblies have fuel elements 
loaded with nuclear fuel with exactly 
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x Band PareuMe 


Pioneers in parametric amplification, Hughes offers 


“systems proven models” for frequency ranges at 
L-Band, S-Band, C-Band...and now, X-Band systems. 
@ Hughes parametric amplifiers are now in operation 
at Patrick Air Force Base; Marine Corps Station, 
San Diego, California; Naval Research Laboratory, 
Washington, D.C.; Eglin Air Force Base, Florida; 
Rome Air Development Center; North Bay, Canada; 
and elsewhere outside the Continental United States. 
@ Whatever your parametric amplifier needs, Hughes 


is most qualified to serve you. 


HUGHES 


COMPONENTS DIVISION 


Hughes offers you X-Band parametric 
amplifiers with these advantages 


« More decibels reduction in noise 
figure per dollar 

+ Light weight (less than five pounds) 

¢ Low purnp power—50 milliwatts 

+ Uses inexpensive air cooled kiystron 

+ Utilizes commercially available 
varactor diodes 


Specifications for X-Band Model 1018-A 
Parametric Amplifier. 


’ ¥ Poor , 
tux xy snabie 





the same dispersion patterns as the the tubes kept them and the ot even tubes were removed, leaving 4 
power reactor will have. Their moder minum structure below 3001 hexagon-shaped hole 11] in. on a side. 
itor arrangements and general geo ctor was Operated a total of It was possible to test a wide variety of 
metrics are also about the same. These during HTRE-1, and its peal fuel elements, moderators, construction 
issemblies are never allowed to achieve was 14 megawatts—sufficient t materials and instrumentation in_ this 
1 self-sustaining chain reaction so that a modified J47 turbojet on pace. This new reactor assembly was 
they will not produce power power alone designated HTRE-2 and it began oper 
A large number of nuclear measure- HTRE-1 demonstrated the tion in 1957. It is still in use and has 
ments can be made on the critical as- and controllability of the c perated over 1,500 test hours. 
semblics which will verify or disprove rect cvcle engine system, but it 7 ‘ 
most of the operating ameabedittinn potential was limited by its wat First Solid Moderator 
predicted for the power reactor. It is crator. High performance system The first solid moderator and first 
not possible to check everything with would operate at high temperat cramic fuel element reactor sections 
the critical assembly, however, and quire a solid moderator vere tested in HTRE-2. The most 
there 1s enough uncertainty in a design Development of the solid m promising solid moderator apparently 
to make the first power checkout of a and reactor construction materia ; zirconium hydride. The asst zir- 
reactor a memorable occasion for its would be satisfactory at high t mium hydride moderator tested by 
designers tures was facilitated by modif General Electric contained as much 
During the development of a new HTRE-1 core. The basic cor hydrogen as water and could operate at 
type of reactor, it has also been neces- approximately 60 in. in diam ; much higher temperature. More re- 
sary to test experimental units which 55 in. long was retained but th ntly, forms of this basic material 
produce power. Use of new construc 
tion materials, new moderators, ctc., in a 
new class of reactors usually makes it 
imperative to get power-on data before 
i reactor design is fixed 
General Electric has built three ex 
perimental power reactors as it moved 
toward the final design for a flight- 
weight, long-life direct cycle reactor. In 
all of these power experiments, two 
modified J47 turbojet engines were op- a 
crated in series with the reactor. The 
reactor was heavily shielded and located Ki 4 
to the side of the engines . 


High-pressure air from the J47 com- Pratt & Whitney Delivering Production JT-12s 


pressors was fed by long ducts through 

the reactor and then back to the engines Pratt & Whitney is delivering production versions of the JT-12 lightweight turbojet engine, 
where it drove the turbines and was ex- which weighs 436 Ib. and delivers 3,000 Ib. thrust. The JT-12 has accumulated 7,700 hr. 
hausted. This ng allowed simultancous of development time, including 98 hr. in a flying testbed. Engine also has been flown 
testing of turbojet parts, an integrated 700 hr. by airframe manufacturers. The JT-12 has been selected to power the Lockheed 
control svstem for the reactor and the _ JetStar, North American T-39 and Canadair CL-41 trainer. Line cut above shows JTFD-12 
turbojet, and the necessary accessories, shaft version which will be installed in Sikorsky $-64 helicopters. 

as well as the reactor itself. These tests 

were designated Heat Transfer Reactor 


Experiments (HTRE) 


HTRE Series 


HTRE-1 first ran in 1956. The reactor 
in this experiment was the same basic 
type as ill of those in this GE pro- 
gram. It was classed as a high power- 
density, hete rogenous, thermal reactor, 
and its fuel was enriched U-235. Water 
was used as the moderator to slow the 
neutrons and keep their average energy 
in the thermal energy range, and to 
raise the probability that cach of them 
would cause a fission reaction. Fuel ele- 
ments in HTRE-1 were nickel-chrome 
clad, and the basic reactor structure 
was aluminum 

The core consisted of 37 tubes ar- 
ranged in a hexagonal pattern, and the 
fuel clements were secured in the cen- 
ter of the tubes. Air from the engine 
compressor entered a plenum at the 
front of the reactor and passed through 
the tubes where it was heated by the 
fuel elements. The air left the reactor 
it temperatures as high as 1,400F while 
the water moderator circulating around 
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Propellant Briefs from 
Callery Chemical Company 


RESEARCH AND DEVELOPMENT CAPABILITIES 
Callery Chemical Company has pioneered the research and de- 
velopment of high energy fuels, propellants and advanced energy 
concepts. We are continuing aggressively to research and develop 
even newer concepts of chemical energy for use in solid and 
liquid fuels, mono-propellants, solid and liquid oxidizers, and 
space exploration. 

This diversification of effort in the interests of National De- 
fense can be helpful to you. We recently opened a new labora- 
tory and office in Encino, California, to provide closer liaison 
with the heart of the missile industry, and to bring our capabili- 
ties to bear directly where they are most needed 

We can provide Systems Management as well as subcontract 
capabilities for research and process development in a variety 
of fields, including particularly the propulsion, oxidizer, energy 
storage, explosive, and space manufacturing areas. 

Our sales and research and development personnel are avail- 
able at all times for technical service regarding the handling, 
shipping, storage, and use of any of our products. 


HYDRAZINE DIBORANE (B.N.H,,)—Callery has experi- 
mental quantities of this unique compound available, and it is 
showing exceptional promise wherever high hydrogen content 
is needed. Hydrazine Diborane has chemical properties often 
associated with both hydrazine and diborane, as would be ex- 
pected from its structure: 








It is a white, crystalline, free-flowing powder of uniform high 
purity. 
Write for Preliminary Data Sheet—Hydrazine Diborane 


For information or technical service: write Defense Products Dept 
Callery Chemical Company, P.O. Box 11145, Pittsburgh 37, Penna 
or Phone Evans City, Pa., 3510, Ext. 455 


CALLERY CHEMICAL COMPANY 
er 


Richard A. Carpenter 
Manager, Washington Office 
709 Du Pont Circle Bidg 
1346 Connecticut Ave. N. W 
Washington, D.C. 

Phone: ADams 4-4200 











High Speed Heating 

Moscow—Surfaces of the Soviet E-66 
single turbojet, delta-wing aircraft were 
burnt a slight brownish color during its 
recent flight over a 100 km. closed 
course at 1,334 mph. (AW Dec. 5, 
p. 39). Soviets report surface tempera- 
ture increased more than 100C and 
“considerably exceeded the water boil. 
ing point” during the flight, and the 
aircraft's skin “had become . slightly 
brownish” from heating when it landed. 
The E.66, believed to be the Sukhoi-15 
Fishpot fighter, flew 31 min. at 44,291 
ft., including less than 170 sec. on the 


closed course 
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iuch more hydrogen than 


for Detter 


ruc ( nt nave i 
HTRE-2. While the 
ements ha i high maxis 
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them from leaving the engin 


Third Test Reactor 


Third test reactor in the General 
Electric program was the first to ap- 
proach the characteristics needed for 
fight. This reactor was designated 
HTRE-3. Its core was mounted in a 
horizontal position, and its structure 
was designed for flight loads. The core 
consisted of 150 hexagonally shaped 
zirconium bars approximately 60 in 
long, nested together to form a solid 
mass. Each of these moderator rods 
had a round hole down its center. The 
nickel-chrome alloy fuel elements in 

ich the nuclear fuel was distributed 

maller outside diameter than 


diameter on the moderator 


lements were secured in the 
the moderator rods, leaving 
ducts for engine air to pa 


the reactor and along the fuel 
The reactor was complete) 
it would b 
which pa | 
r st ire was mixed with 
the air passing along the fuel elements, 
ind the combined flow drove the tur 
iil 
A flight weight shield was placed 
round the reactor for testing purposes 
An additional shield also was provided 
to allow certain test adjustments and 
measurements to be made near the 
HTRE-3 assembly without danger to 
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the test crew and_ instrumentation 

HTRE-3 was rur for the first time in 
September, 1955. An over-temperature 
accident damaged the assembly, but it 
was repaired and run again about a year 
later. All of the tests first planned with 
HTRE-3 have been completed, and the 
reactor has operated for a total of 120 
hr. Of this, 65 hr. have been continuous 
turbojct 

Maximum power operation with 
HTRE-3 has brought impressive results 
Air temperature out of the reactor was 
ibout 1,600F, and 35 mw. of power 
developed. Two modified J47 
turbojets were operated in combination 
with the reactor in HTRE-3. Only a 
small amount of thrust was produced 
since the objective was simply to test 
the reactor at full power in combina 
tion with a turbojet 


was 


Control System 


Contro] system for the direct cycle 
nuclear aircraft engine is considerably 
more complicated than the control sys 
tem needed on a_ chemically-fucled 
turbojet 

It is considered possible today to 
build a one-lever control for the pilot 
to operate the nuclear engine, but this 
has not yet been achieved in practice 

Basically, the differences in control 

tems are due to different response 
setting changes. The 
burner section on a chemical turbojet 

ilmost instantaneously to in 

cl flow, while the 

ir reactor to a change in 

position fast in 
The nuclear engine also 
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FAI Approves 12 
Soviet Flight Records 


Paris—An unlimited world record and 
I records estab 

ind July by 
parachutist 
recently by the 


Internatio 


; ; 


i mrcmha ha class 
lished last M 
soviet prot 


imong those 


June 


ind a are 


ipprove d 
Federation Aecronautique 
nh ile 
Officially 
ire 
@ Delta-Wing F405 turbojet aircraft, 
flown by B. Adrianov at a speed of 
2,092 kph. (1,299 mph.) over a 100 km 


recognized Russian marks 
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closed course May 28, 1960. 1 
the only unlimited class record 
e Mi-l single rotor helicopte: 

F. Belushkin at ay 
141.392 kph 7.8 mph ver 
km June 24, 19¢ 
ord set in Class EID, for re 
engine-powered rotary wing all 
the weight range 1,750 kg. to 

3.855 lb to f 613 lb.) 
e Mi-l flown by 1 
erage speed of 142.642 
mph.) over a 500 km 

June 18, 1960 
e A-10 two-place sailplane flown 
Iichenko 607.94 


355.5 mi 


( lose d course 


ipt 


cla 
Russivan at 
kph 
close: 
a women's rect 
1 distance of 
to a predetermined 
tion June 18, 1960 

e A-10 sailplane flown by \ 

it a speed of 96.12 kph. (59. 
over a 100 km. triangular cours 
@ A-15 single place sailplane fi 
M. Veretennikov at an averag« 
of 111.388 kph. (69.17 mph 
100 km. triangular course Jun 


e A-15 sailplane flown by M. Veret 


kov of 714.023 kn 


a distance 


mi.) to a predetermined destination 
June 18, 1960 
e Nighttime parachute jump (unde- 
ved opening) by P. Dolgov from an 
iltitude of 12,974 meters (42,567 ft.) 

on June 3, 1960. 

e Daytime parachute jump (undelayed 
ypening) by P. Dolgov from an altitude 
f 14,835 meters (58,673 ft.) on June 
i960. 
¢ M-1 helicopter flown by Anna Guep- 
pennere a distance in a straight line of 
47.671 km. (340.322 mi.) June 25, 
160—a women’s record. 

e M-1 helicopter flown by T. Russiyan 
distance in a closed circuit of 503.298 
km. (312.749 June 18, 1960—a 
ymen’s record, 

* Diamond sailplane flown by A. Sam- 
idova at an average speed over a 
losed 100 km. triangular course of 
103 kph. (54.854 mph.) June 27 
160—a women’s record. 

¢ A-15 sailplane flown by A. Samosa- 
wa at an average speed over a closed 
00 km. triangular course of 73.404 

kph. (45.613 mph.) July 15, 1960. 


ml.) 
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6,650 


12,220 
6,797 6,191 
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Japan’ s YS-11 to Roll Out By End of 1961 


| 
| 
| 


WING AREA of the YS-11 is 1,020 sq. ft. 








WwW ing loeding is 49 4 psf. 


Aspect ratio is 10.5 














YS-11 Basic Performance Data 


Engine 
Rolls Royce, Ltd 


l akeoft horsepower 
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46,000 rpm turbine starter 
“winds up” on... 


FAFNIR BALL BEARINGS 


On the turbine end of Hamilton-Standard’s Engineering and production capabilities of the 


PS400-14 jet engine starter, Fafnir Super-Preci- first order turn out bearings for service like this. 
sion Ball Bearings hold the turbine steady at 


46,000 rpm. The bearings themselves are engi- eS FA Fr N i +? 


neered to meet testing speeds of up to 84,000 rpm! 
BALL BEARINGS 
From the moment the starter is energized, these 
extra-high-speed ball bearings are subjected to THE FAFNIR BEARING COMPANY, NEW BRITAIN, CONN. 
: : . . . “ 9” Please send e information on aircraft accessory bearings. 
punishing service. Designed with “counterbored 
mae . NAME TITLE 
inner rings for efficient high-speed performance, 
. COMPANY 
they must operate dependably and precisely under 


P STREET 
thrust loads of up to 350 pounds per bearing. 








Dulles Airport 


designs for jet age with 
... concrete meets runway needs of nation’s first airport built for jets 





The tremendous weight and speed of modern airliners 
call for a runway pavement that meets every strength Why concrete was specified at Dulles! 
and safety requirement. Concrete and asphalt were compared 
Built from the ground up for jets! Dulles International Air- ae Se ee a Con- 

eas : ete excelled on every count: 
port near Washington, D. C. will handle peak traffic day after - Y 
day. Runways stretch more than two miles long. High-speed 
turnoffs sweep planes clear of the runway within 30 seconds , nr 

et engine nas 

of touchdown. All runways and taxiways are designed to Da vention of “shoving” as a result of 


handle aircraft weighing up to 500,000 pounds! high-speed turns 


Only concrete could do the job. It S the one pavement that ? " r performance under extreme 
¥Y nign tire pressures 


Th > : 71 ers ace’ sly ig - avs 

enables « ngineer: to accurately design runway to match any Light-reflecting quality of the pavement 
traffic load. Pilots prefer concrete, too. Safety is built in. Elimination of rutting of the pavement 
There is dependable skid resistance, wet or dry. Light color due to channelized traffic 

for highest visibility. A surface that stays forever flat. 


© Minimum acceptable life of 25 years 
© Positive resistance to jet fuel spillage and 


Skid resistance 

- : Only nominal maintenance required 
And not the least advantage is long-time economy. Con- Adaptability of pavement to accommo- 

crete’s moderate initial cost isn’t just a down payment. Up- date probable characteristics of future 

keep costs will remain low. For airport paving, for important aircraft 

highways like the new Interstate System, concrete is the 











preferred pavement on every count. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 








igned so far carry a clause giving the 

milme Indian government the right to manu 
$2 seats ~ | |* CD CDCD DCD Spe CD 1D : | facture the aircraft in India if it should 
3" \ 


PITCH \ | } SOON ACH Ch decide to establish production facilities 
; ee hatin 
Ch me) in the future. 


: Singapore Airport Plans 
52 SEATS ~ 


, i { } | AF ' . . 
3a" PiTcH — 6 a ’ Aviation Trade Show 


Singapore—Nine-day international air 
how, the first of its kind here, will be 
held at the Singapore Airport begin- 


Ss Sees oT 
60 SEATS “ta si/eveyoveueiejeyeueuegngeieey ve, | ning Apr. 8, 1961. The show will be 


3A" PITCH a ee ee ee | sponsored by the Singapore government 


con ailienatianaiiienal anal anditen ot anal andlemeiemdiamatanatand 


haf npn ff fe) fife fn fe pe pe fe ee) pe | and will feature static and flying dis- 
SSS oS Ss SSS 5 SS - =e | plays of civil and military aircraft. On 





the first day, Singapore Airport’s new 
perations building will be officially 
pened 
The show’s static displays will cover 
ven acres of the airport and will 
lude aircraft accessories, and avionic 
to be operating on domestic communications in the trouble ind airfield equipment shown bv more 
in Japan in the summer of ern areas than 200 exhibitors including manu- 
Terms of the Mi-4 purcha facturers from Germany and Japan. 
Designs for a _ military version a price of about $200,000 Three days of the show will be de- 
the YS-11M, have been submitted to ment accepted in Indian rup ted to aerial displays of military fight- 
the Japanese Self Defense Agency. A doesn’t feel this price ' D rs and bombers and military and civil 
urvey made by the Ministry of Inter- cession to make the sale, but off helicopters and lightplanes. 
national Trade and Industry estimated raised the Soviet willing t 
it 150 YS-lls would be produced ru 1 “most practical 
between 1963-1970 to meet domestic Ihe rupees paid for the Mi-4 


im anticipated export demand pected to be spent eventualh for PRODUCTION BRIEFING 


itional defense requirement export products. The An-12 « 





YS-11 CAPACITY of 52-60 passengers is about twice that of Douglas DC-3. The YS 
will incorporate short takeoff and landing performance that will make possible a takeoff rm 
of less than 3,000 ft., or only 709% % that of the DC-3 while carrying twice the 





: inder similar terms Vitro Electronics, a division of Vitro 
Government Pay seecxtscips Border Roads Development I Corp. of America, has been awarded an 
Ithough no Japanese carners pre buving th ssian aircraft wit! $885.000 contract by the Navwv to install 
ently are plan ining to purchase the YS- from the I: 1 air u ts NemsClarke 1400-1 FM/FM mis- 
11 for domes w international service — board official yu e-satellite monitoring system and its 
th p sibilits that companies chase was ma ke rely for muilit Nems-Clarke AMR-100 intra-ship com- 
ucl jepan Air Lines and All Nippon pos They iS part O1 nunication system on the Niantic 
Airlines may buy the YS-11 if the tO HMnpr general nmut t Victory and the Knox Victory, two 
pt t proves successful, since Nihon ne of tin cas not} hips of the Pacific Missile Range Fleet. 
yplane—the manufacturer—is spon ” 
by the Japanese govern Indian Prime Mini 
Nehru empha IZes the g ile, N. Y., will expand its tape-con- 
' to a — in for Communist Chin 7 led machine tool operations with the 
JAL, “there is a possibility of purchas- ially in the inaccessible Paki T 
ing them if the YS-11s meet all flight al Kashmir border areas, ’ 


lition of 10 automatic machines 
- : rth $10 million. The tape-controlled 
rements for the domestic lines ing the need for aircraft capal 
crating igh altitude. H 


Republic Aviation Corp., Farming- 


” ing machines, part of the tooling for 


pe 105D production, are said to play a 
we are quite worrned since th 


Liberal Indian Terms athieandin difkealt ty: enich " art in the continuing cost-reduction 


nl 
' rogram on the aircraft 


} 


Sell Sov iet Aircraft ated in in undeveloped area : 


20,000 ft. up in the mount 

New Delhi—Liberal Soviet financing Nehru said concern over this sit 

cited by the Indian government as the _ has spurred the government t 
primary reason the Indian air force is all means of communications 
concentrating on Russian-built trans reas 
ports and helicopters to strengthen India also has bought tw 
northern frontier areas against Commu- powered Sikorsky S$-62 helicoy 
nist Chinese threats operate at high altitudes. Th 

The Indian government has bought chines cost $308,000 cach, not 
an Mi-4 helicopter and an An-12 turbo- ing spares. The Indians are cont 
prop transport. The purchase is ex- evaluation of other helicopters Doman Helicopters, Inc., Danbury, 
pected eventually to total 10 Mi-4s and __ ing the Sud Alouette II and III Conn., is producing structural compo- 
a dozen An-12 transports. They will be recently completed six weeks of ents for the re-entry vehicle of the 
operated by the air force, but they are tion flights. Bell Helicopter ha Minuteman ICBM under subcontract 
being purchased by the Border Roads _ discussing demonstrations wi! from the Lycoming Division of Avco 
Development Board, which is responsi- 47G-3 machine Corp. The contract is one of several 
ble for building roads and improving All orders for foreign hel 1ew projects acquired by Doman. 


Lamtex Industries, Farmingdale, 
N. Y., will develop rocket motor cases 
the second stage of the Lockheed 
laris fleet ballistic missile. The rocket 
es utilize the company’s Hystran, 
lament-wound, fiber glass reinforced 
saterial, which is said to afford a 50% 
ght saving over steel cases 
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AMP 
taper technique 
points the way 

to greater 
reliability 


Magnetic Amplifiers, Inc. of New York carefully manu- 
factures its Static Inverters with a step-by-step quality 
control and testing program to build in the reliability 
required for aircraft and missile applications. 





Magnetic 

It found that AMP Taper Technique simplified this = 79m 
procedure. A high speed AMP Automachine pre-ter- . Inverter Mode 
minates circuit leads with crimp-type, pre-insulated solid S1S-425041 
Taper Pins. Components are then easily tested in the 
modular stage before final assembly. Crimping eliminates 
difficult soldering operations and the danger of burning 
wound components while Taper Technique permits 
checking and trouble shooting without destroying the 
main cable. After final assembly, when the Pins are in- 
serted into the Blocks, this Technique provides rugged ." . aeen 


vibration resistance and operational reliability. a : age 
> Taper Pins 
and stackable 


AMP solderless Taper Pins are made in formed and 
Taper Blocks 


solid types, with or without pre-insulation and mate with 
a wide range of one or two piece stackable Taper Blocks. 
You’ll find that AMP Taper Technique is ideal for your 
quality control or circuit density problems too. 


Write for our new Taper Technique brochure. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are lable through subsidiary panies in: Australia « Canada « England « France « Holland « Italy « Japan « West Germany 
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AVIONICS 


INERTIAL GUIDANCE SYSTEM to be used on Atlas-Centaur vehicle for lunar and interplanetary missions and for placing communication 
satellites in synchronous equatorial orbits employs a Minneapolis-Honeywell stabilized platform (left) and a Librascope digital computer. 


First Details of Centaur Inertial Guidance 


Washington—First details of the Division sponsorship (AW M moderately large quantities and used 
inertial guidance system to be used on 1959, p. 124) m other programs, assuring high reli- 
the Atlas-Centaur for lunar and inter rhe function of the Atias-Cent ibilitv, Farr said. 
planetary missions were reported here guidance system for an interp Prior to launch, the platform is 
recently by Dr. Donald L. Farr of Con- mission is to provide vehicle attit iligned and maintained to an earth- 
uir-Astronautics. System also can be information to the autopilot fixed reference, but during actual flight 
used with Centaur to place a communi launch and subsequent powered | the platform is stabilized to inertial 
cations satellite in a synchronous’ of flight, initiate engine cutofl space. 

2,300 mi.) equatorial orbit mands and develop steering sig for Vehicle acceleration along its three 

The Centaur inertial system in injecting the Centaur into the 1 ixes is measured by three miniature 
cludes a four-gimbal gyro-stabilized hyperbolic escape orbit floated intergrating accelerometers, 
platform built by Minneapolis-Honey- The system must possess hig! [ype GG-116A-2 
well and a digital computer provided ability for moderately long per This is a modified version of the 
by Librascope, a division of General time, particularly when used t Honeywell GG-56 adapted to operate 
a satellite in a synchronous orbit in a palse-rebalance mode.far use with 
r ; xrolonged coasting periods are req 1 digital computer. Accelerometer out- 
Factors in Choice o obtain orbital altitud and ut is in iat toa of a series of pulses 

lhe relatively short time available to lengitude over the equator. To n which each pulse is equivalent to a 
Convair to produce the Centaur, modate the wide variety of elocity of 0.1 fps. 
coupled with budgetary considerations, which are presently planned, the ed 
were primary factors in the choice of — tem also as to have sone Control Circuits 


icTa 
the Honeywell platform and the Libra- _ bility Control circuits for the stabilized 
scope computer, Farr told the American 


latform, completely transistorized, arc 
Rocket Society annual mecting Attitude Freedom ntained in three associated packages 
Chis meant using essentially existing The choice of the four-gim! 


One, weighing 18 Ib., includes stabil 
hardware, which is expected to have an _ lized platform allows complet 


, 
Precision 


tion amplifiers and isolation ampli 


important byproduct advantage of pro- attitude freedom during its fiers for the platform pick-off resolvers, 
well as switching functions required 


viding a system with high reliability thrust periods and during g g 
The basic design of the Honeywell periods so the vehicle can be luring pre-launch alignment. The sec- 
platform originally was developed sev- with respect to the sun, if des nd, weighing 50-Ib., contains pulse 
eral years ago for high-performance ait [The Honeywell platform rebalance circuitry for the three accel- 
raft ‘missile applications, while the four-gimbal construction weigh rometers and various power supplies 
Librascope computer is an adaption of and uses three Type GG-49-D¢ Farr said the weight of this unit could 
the AN/ASN-24 developed two vears _ ture single-axis floated integrating be reduced for future applications 
70 under Wright Air Development This gyro has been manufactu There also is a 10 Ib. “signal condi- 


AVIATION WEEK, December 26, 1960 65 





THE RAW MATERIALS OF PROGRESS 


a 
COMPANY , 
~ 


FLUOROCHEMICALS 
F AMIL breaks performance 


barriers in many “special” space jobs! 


3M specialty chemicals set new limits 
for dielectric coolants, damping fluids, 
all-environment sealants, corrosion- 
fighting plastics and elastomers 


The race into space requires a whole 
world of special materials—with new 
strength, longer life, new immunity to 
attacks from extreme high and low tem- 
peratures, corrosive fuels, and new en- 
vironments. 3M Fluorochemicals answer 
many of these new demands of materials. 
They are an entirely new class of chemi- 
cals that offer unique space-oriented prop- 
erties allowing missile and aviation men 
to surpass limits of yesterday’s materials. 


For creating today’s space craft, for 
designing tomorrow’s . . . 3M Fluoro- 
chemicals offer new chemical, thermal and 
dimensional stability . . . while adding 


flexibility, long life and new st 
y sf strength to 3M BRAND INERT FLUID FC-75 cools electronic countermeasure system. For 


many parts, assemblies and sy stems. And critical heat transfer where extreme temperatures, corrosion resistance and high 
3M research is still expanding this excit- dielectric strength are required . . . FC-75 and FC-43 fluids are completely inert, 
immiscible, with extremely low solubility. They have great thermal stability, extremely 


ing chemical frontier. Here at work are low pour points. What hot design problem can FC-75 and FC-43 cool off for you? 
some outstanding 3M Fluorochemicals. 


66 





¥ 
: te 
ae 4 * 
<1 al Qh 
KEL-F® BRAND PLASTIC seals missile fuel valves. KEL-F Plastic is used for 
liners and sealers in the swivel mechanism of ball joints used in GSE equipment for 
ballistic missiles. It was primarily selected for its ability to withstand the corrosive 
action of LOX and JP fuels 3, 4 and 5A. Seals made of KEL-F Plastic won't shatter in 


extreme cold nor melt at temperatures as high as 390° F. KEL-F Plastic offers excel- 
lent flexibility plus high impact and compressive strength. How can it help you? 


NEW FLUOREL” BRAND ELASTOMER 2141, with an unmatched Mooney scorch 
rating, permits processors to make fast, economical cures like the O-ring of 
Fluorel, right, which is free from defects of other elastomer O-ring, left. Fluorel 
Elastomer withstands 400° F. for long-term service 600° F. for short periods— 
remains stable in the presence of most fuels, lubricants and hydraulic fluids used in 
missiles. What problem can 2141 solve for you? 


“ 
TVinnesora Miisine AND Wanuracrurine COMPANY 7 


ee - WHERE RESEARCH IS THE KEY TO TOMORROW WR 
Sere 7 


KEL-F® BRAND OILS are used here with a diaphragm made of KEL-F 
Plastic in pre kups used for highly corrosive fluid flow lines 
These dense excellent load-bearing characteristics with 
chemical inertne sual corrosion and heat resistance, and high di- 
electric strengtt juct is available in grease and wax form as well 
as oil and can | n-tailored to conform to rigid specifications and 
standards. What eed can these KEL-F products meet for you? 


Other members of the 3M family of specialty chemicals 


CARDOLITE 1 Resin Flexibilizer for potting and en- 
capsulation « 3M Brand Paint Primer Concentrate for high 
strength mented primers ¢ KEL-F® Brand Elas- 
tomerseCAR Brand Friction Components for brake 
linings, clutch facings, other friction surfaces. For technical 
information any of these 3M products, write 3M 


Chemical Div lept. KAW-120, St. Paul 6, Minnesota. 
{ “CARDOLITE { 3M Co 


KEL-f are reg. TM's 


CHEMICAL DIVISION 
MLE OSs... 
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MORE WATTS 


We're not Scotch about providing Watts. Babcock has kept up with 
the demand and has Consistently been increasing its capability to supply 
more powetful radio transmitters. The 30 watt ARW-66, 100 wart 
URW-14, 1000 ate URW-15 and development of 10,000 watt 
transmission equipment indicates the trend. With such instrumentation, 
audio-frequency coded, frequency-modulated ref signals are provided 
to forward flight control information to unmanned airborne vehicles. 
Babcock is the world’s foremost designer and manufacturer of remote 
control and guidance systems. 


BABCOCK~=a challenging environment for interesting El ky 


BABCOCK 


1640 MONROVIA AVENUE e COSTA MESA, CALIFORNIA 





tioner” which is used to modify critical 
inertial system output signals to make 
them suitable for telemetering back to 
earth. 

Che Librascope computer is a serial 
binary general-purpose machine that 
uses a magnetic drum for storage. The 
computer can perform the familiar 
arithmetic functions as well as logical 
commands, information pick-up and 
storage and input-output. 

In addition to the main computer, 
the system includes input-output equip- 
ment for analog-digital conversion and 
a control unit which keeps track of 
time during prolonged coasting periods 
computer to be turned 
off to conserve vehicle clectric power 
Che computer, control unit and input- 
output unit weigh 57 Ib 

The guidance program is 
into the magnetic drum from punched 
to the 
magnetic drum provides for total stor 
we of 2,560 words, cach 25 bits long, 
in 40 tracks of 64 words cach. OF this 
total, 2,368 words permanent stor- 

ind 192 words are temporary 

For the Centaur 
of the 64-word tem- 
tracks used as an 
lation line to speed 
This 
136 


to permit the 


entered 


paper tapes pri mission. The 


torage 

t-word recircu 
computation of guidance signals 

torage to 


reduces total temporan 


ord 


Information Capability 

into or out 

dunng pow- 
id out of 


nng uch periods, 


} 


Information can be read 


into the 

flight 
signals 
cclerometers in 

together with time 


from 


ecurate ryvstal oscil 

clocity, the com 
unt the 
vehick 


puter mncoming 
, , 
pul compute displace 


iceclerometer pulse count is 
intes function of 


the oscillator pulses 


ment, the 
rrated as a time using 


Computer outputs include three sig 
commands to the 
autopilot, one for cach axis, and three 
signals used for torquing the three gyro 
scopes during initial platform align- 
ment on the ground and to compensate 
for gyro drift during flight. The six 
output signals are in analog form after 
analog to-digital conversion. 

In addition, the computer also has 
discrete — signals for staging and 
initiation of ignition and thrust cutoff 
sequences. 

lo use essentially existing hardware 
for the Atlas-Centaur, Convair settled 
for something less than an ideal system 
but has devised plans for getting around 


some of these limitations, Farr said: 


nals for steering 
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ign, which incorporates only one 

cumulator in the arithmetic unit, and 
the procedure used for multiplication, 
gyros with higher inherent accura the computer’s maximum computation 
the Atlas-Centaur system will be rate is only 237 multiplications per sec- 
brated immediately prior to laun nd 
After the system has been 
aligned, Convair plans to measur 
gvro fixed restraint drift and the n 
unbalance drift coefficients for 
shifts along the input axes, Farr m 
tained. 

These measurements will then 
used to program the computer to 
torque currents during fi 
automatically varied 
measured acceleration 
this drift. Also th 


accelerometer bias 


For example, to obtain maxim 
possible accuracy from proven g 
instead of trying to use new unprov 


we Speed-up Techniques 
lo get around this relatively slow 
ymputation speed, special techniques 
have been developed for the Atlas- 
Centaur application. 
All computations that require fast 
ration (adding) rates are performed 
itside the computer’s arithmetic unit. 
hese include the integration of vehicle 
leration, the double integration, 
precise determination of engine 
toff commands and the generation of 
ttitude steering signals. High iteration 
tes are required for the steering loop 
use the guidance system provides 
vehicle attitude signals to the 


gyro 
which are 
function of 
compensate for 
to launch, the 
scale factors will be determined t 
mit the computer to correct its in-f 
velocity and position computation 
Because of the Librascope col 


be ee ee 


Azusa Mk. II Installed at Cape Canaveral 
installed by Convair Division of General 
Radomes house precision antennas; control 
AW Feb. 9, 1959, p. 65). 


Azusa Mk. II missile tracking system has 
Dynamics for USAF at Cape Canaveral, | 
center is below. System supersedes Azusa Mk. | 


o> 
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1% TON 


AIR CONDITIONER 


Designed for 


a Weapon Support 


Equipment 


/ 


T 


Reliability \ 

Input Power | 
Audible Noise 
Cost 

Aircraft Weight and Size 


Task offers a small, lightweight air conditioning unit without the penal- 


of Industrial Systems 


ties of high speed components. Rotating elements operate in the industrial 


speed zone of 3,400 - 3,700 RPM for both compressor and fans. Thus. the attend- 
ant benefits of low audible noise level, simple maintenance and outstanding reliability 


are obtained at costs substantially less than contemporary lightweight system 
SPECIFICATIONS: Meets applicable ground support MIL specs; capacity 
tated at 125°F ambient air; 5.4 KW power input at rated capacity; 
600 CFM conditioned air flow; 400 cycle, 208 volt power; 
118 Ibs. weight; dimensions, 24°<" x 17%" x 14%”. Similar 
units are available in % and 3 ton capacities 
and 60 cycle versions 
TASK CORPORATION 


1009 E. Vermont Ave., Anaheim, Calif. 


IK 








autopilot during Atlas sustaincr and 
Centaur phases of powered flight to 
eliminate the weight of carrying sepa- 
rate gyros for the autopilot. 

Because the platform uses integrating 
accelerometers whose output is in 
digital (pulse) form, it is only neces- 
sary for the computer to count these 
pulses to obtain vehicle velocity. The 
sccond integration to obtain vehicle 
displacement is performed in a track 
of the magnetic drum which serves as 
a recirculation line, called the “sigma- 
tor 

To achieve the precision required 
for engine cutoff, a high-speed count- 
down also is performed in the sigmator 
recirculation line. The cutoff parameter 
is calculated once every computation 
cvcle, at approximately 0.65-sec. inter- 


this parameter has fallen 
below a specified valuc, the last three 
computed values are used to calculate 
the timated future time when its 
valuc will reach zero, and this predicted 
time-to-go is then stored in the sigmator 
line at a specified location 
\t this location, the parameter value 
is then counted down in increments of 
1.25 milliseconds until it reaches zcro, 
it which time engine cutoff is com- 
manded, Farr said. This same sigmator 
track on the magnetic drum also 
handles steering and gyro torquing 
outputs as well as the computer tele- 


ric mitputs 


Attitude Control 


} 


he high-speed vehicle attitude error 


rformed outside the computer 


mnputer-generated “desired at- 
titude’” for guidance steering purposes 
is converted to analog form and trans- 
mitted to the stabilized platform re- 
solver chain whose outputs represent 
the projections of these vectors on the 
roll, pitch and yaw axes of the vehicle 
The difference between computed and 
ictual attitude is transmitted to the 
utopilot as a steering command. The 
desired attitude for guidance purposes 
is computed at a rate of less than one 
iteration per second 
Because the present computer de- 
ign docs not permit continuous 
updating of stored guidance parameters 
to compensate for delays in scheduled 
launching time, it would be desirable 
to nplos guidance equations whose 
parameters and form were completely 
independent of time. This is not 
completely possible, Farr said. How 
ever, it is possible to express only a 
small number of quantities in terms of 
launch time and are have the vehicle 
computer calculate the other guidance 
parameters from the launch-time de- 
pendent parameters. This is the 


procedure employed. ee 
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USAF Orders Pilot Bio-Instrumentation 


By Barry Miller 


Los Angeles—An unusually short 
duration study-to-hardware program in 
biological instrumentation was launched 
recently by the Air Force Flight Test 
Center at Edwards AFB. The 
instrumentation program is expected to 
provide microminiature biological in 
struments during the next vear for 
monitoring physiological responses of 
pilots during flights of forthcoming air 
borne and space vehicles 

While a spokesman for the center 
declined to name the vehicles for which 
the instruments are intended, the 
North American X-15 and then the 
Dyna-Soat ider are likely 


choices 


bio- 


Oost go) 
boost gl 


our contracts now being awarded 
under the bio-instrumentation program 
call for delivery during 1961 of new 
sensors, miniature condi 


mcr signal 


| | 
tioning packag ind possibly — tiny 


human-body-mounted telemetry trans 
mitters as part of the signal condition 
units When with 
ind government-fur 
nished telemetry or airborne 
equipment, Air Force physicians 
be able to keep vigil over pilots’ r 
ictions and life support factors under 


ing integrated 
i\ iilable cyl a 
recording 


will 


environments of out-of-atmos 
flights 


covcT 


extreme 
phere ind pa 
The four contr 
truments 
e Linear 


icts these in- 
pneumotachometers — One 
pr totvpe ind = Six operational pruc 
motachometers are to be delivered bi 
late April to the test center by Spac 

labs, Inc., Van Nuys, Calif., under a 
26-weck, $23,579 awarded 
Oct. 31. This de 
ind depth, or 


contract 
measures the rate 
of human res 


vice 
volume, 
piration 

e Universal signal conditioning pack 
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LINEAR pneumotachometer being developed by Spacelabs, Inc., for Edwards AFB Flight 
Test Center will measure the rate and depth of a pilot's respiration during flights in air- 
borne and space vehicles. 
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three 
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minimum of 12 transducer input 
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¢ low level signal 
for deliver 


to air! 


or tchk 


to 
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be designed and 


oped within the flight test divi 


Hughes 
received a 


© Pressure 
S 47 1O0 
which 

dioxide in a 
pilot 


Air raft 
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gas 
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mcasu4e 


Co 


The 
10-month 
for this equipment a few 


weck 
| 
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for 


oxvecn 
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thes« 
ind 


or 


helmet, is « xpecte d moment 
@ Blood Pressure 


Devi 


Proposals for this item which 


vick ! 
pressure are 
flight 


196] 


the 


Jan 


mcasu4re if 
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test 


the 


center 


In-House Work 


Aw ird of the 7, 


effort 


in-house 
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In addition 


I 


procured 
non pi ram 
eparateh ‘ 
other purpos 


il time rea 
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SENSOR 
Grid Screen Sensors 
Galvanic Shin 
Response Sensor 
Differential Pressure 
Transducer * 
Ve psid, 350 ohms 
Differential Pressure 
Transducer * 
Va peid. 350 ohms 
Preumotachometer 
(thermistor) 5,000 
ohms et 25C 
Thermister 2,000 ohms 
ot 80F 


PARAMETER 


Electrocardiogram 
ic Skin Resp 





Cockpit-to-Suit Pressure 
Helmet-to-Suil 
Differential 


Respiration 


Skin Temperature 





TYPICAL SOURCE 


Consolidated Electro- 
Dynamics Corp., 
Type 84685 

Consolidoted Electro- 
Dynamics Corp., 
Type 61559 

Veco Mfg. Co. 

Type 35A5 


Yellow Springs Instru- 
ment Co. 
Type 409 


FREQUENCY 
RESPONSE 


d.c. to 60 cps. 


d.c. to 100 cps. 


d.c. to 2 cps. 


d.c. to 5 eps. 


d.c. to 5 cps. 


d.c. 


NUMBER 
OF DATA 
CHANNELS 
4 
1 








BIO-INSTRUMENTATION signal conditioning packages to be developed by Hughes Ai 
craft Co. are required to accept a minimum of 12 physiological and life science data inputs 
of type indicated in this chart. Manufacturers of typical possible sensors and their char 


acteristics are shown. 
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Hence, physicians would be able to 
mitor vital human parameters and 

r inter-relationships from a ground 
mmand post dunng the vehicle's 
flight 

Delivered equipment is scheduled to 

evaluated in a Convair TF-102 at 
i dwards 

l'ypical parameters to be monitored 
ind characteristics of transducers avail- 

le for these functions are indicated 

in accompanying chart. These in- 
ude 
e Electrocardiogram (EKG)—A_ meas- 
of the electrical waveforms which 
flect the heart’s activity. Four inputs 
the signal conditioning package 
ybably will be reserved for EKG. 
¢ Galvanic skin response—A measure 
f the change of skin resistance under 
ental stress. One input is set aside 
for this. 
¢ Skin temperature—Skin temperature 
to be measured by high-sensitivity 
ermistors probably located at four 
fferent points on the pilot's body 
e Respiration—Respiration readings 
iy be supplied by an available pneu- 
tachometer manufactured by Veco 
Mfg. Co. or, more likely, by the new 
ices being developed expressly for 
this project by Spacelabs. 
e Cockpit-to-suit pressure and helmet- 
to-suit differential pressures. Unbonded 
train gage transducers which weigh 8 
rams and measure less than an inch 
n diameter, manufactured by Consoli- 
ited Electro-Dynamics Corp., Pasa- 
ena, Calif., may be used & these 
isurements. Different series of this 
ie can measure +5 psi. differential or 

4 psi. differential. 

Final equipment is to be so designed 
that the pilot cannot suffer electrical 
hock and is not to degrade sensor 
put data by more than 1%. The 
lesign is to emphasize the following 
riteria in descending order of impor- 
tance: reliability, diminutive size, long 
fe and accuracy. 

Study and development of the linear 
mneumotachometers is progressing in a 
similar manner at Spacelabs, according 
to Dr. George Sullivan, the company’s 
medical director, who is a physician and 
in electrical engineer. Spacelabs is a 
young firm, slightly over a year in age, 
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General Electric can build reliable 


specialty heating devices in 
any shape, for any application 


IF YOUR EQUIPMENT WON'T OPER- 
ATE at peak efficiency in extremely 


low temperatures, General Electric 
heating devices are the answer. We 
can design and build reliable heat- 
ing equipment that will overcome 
intense cold and maintain uniform 
surface temperatures. 

GENERAL ELECTRIC HEATING DEVICES 
have been used successfully on most 
major missile and jet aircraft pro- 
duced in the United States. Typical 
applications: maintaining critical 
fuels at correct temperatures, heat- 
ing optical, electronic and hydraulic 
airborne equipment, as well as gyros, 
d-c amplifiers and batteries. 

THIS DEMONSTRATED VERSATILITY in- 
cludes heaters that will operate and 
remain flexible at temperatures rang- 
ing from —-65 F to 500 F. These units 
can be built as thin as 0.008 inches, 
and can be supplied in a wide range 
of wattage densities. Some heating 
devices weigh as little as 0.05 pounds 
per square foot. These characteristics 
can be employed in heaters that 
must operate in fuels, solvents, or 
acids. They can incorporate their 
own thermal insulation, and Gen- 


eral Electric can make them in any 
configuration that’s needed. 

A G-E SPECIALTY HEATING EXPERT is 
available to analyze your particular 
heating problem—assuring you of 
prompt service and a fast solution. 
Contact D. R. Barbour, Manager 
Engineering, Specialty Heating Prod- 
ucts Section, General Electric Co., 
Coxsackie, N. Y. (Phone Coxsackie 
6-5631), or mail the attached coupon. 


| GENERAL ELECTRIC COMPANY 

Specialty Heating Products Section 
Coxsackie, New York 
Please send bulletin GEA-6283A on “G-E 
| Specialty Heating Equipment.” 
| O for immediate project 
0 for reference only 
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Progress /s Our Most lepue Product 


GENERAL @@ ELECTRIC 


¢ 

whose prime purpose is to design and 
develop bio-medical instrumentation 

The linear pneumotachometer will 
sense the near sinusoidal re spiration 
flow and provide a means of measuring 
of oxygen a pilot in a space 
suit is receiving. Spacelabs’ approach 
measure oxygen piped into the 
pilot's helmet, integrating this with re 
spect to time, counting the inhalations, 
ind feeding this data to a telemetry 
system. The device will consist, essen 
tially, of a suitable sensor, and inte- 
grator and amplifving and impedance 
matching devices. Volume and rate 
expressed as height and width of a pulse 
transmitted every 5 sec. (14 
a nominally 250 milh 


the volume 


+ 
woulk 
respirations by 


scC pulse 


Respiration Measurement 
Normally, Dr. Sullivan 


ire three techniques for measur 
spiration. These are 
measurement. Placing a tulx 
directly into the subject's mouth 
© Bods expansion method. Covering 
subject chest and measuring the 
ymount of chest expansion which is a 
function of desired parameters 
@ Direct volume. Measuring 
and cxhalation from bag 
Spacclabs effort also wick into 
three phas« These arc 
e Phase I. Acrodynamic study of flow 
ind selection of a suitable sensor. This 
portion of the 
completion. Three sensors are 
considered. One 
vhich oxvgen flow varies resist- 
mec arm of a bridg ircuit, 


explains, 


e Flow 


inhalation 


company’s work is near 
being 


i form of ancmnonne 


providing a functional indica 


| 
if flow rate. A second is a Thomas 
in which a heating clement sand 


sensing clements 


between two 
d within and normal to the gas 
Resulting clevated te 


$ proportional 


mperature 
sensing clement 
he third is a porous plug type 
h pressure drop icross a filter 
| into the flow is proportional to 
the flow 
© Phase II. Spacelabs will build a pro 
ype consisting of the sensing device 
cted at the end of Phase I and sig 
conditioning equipment which inte 
grates the si gnal from the sensor, then 
implifies it and delivers a zero to 5 \ 
wutput suitable for telemetry. Output 
is in ventilation rate, defined as the 
product of the rate of respiration and 
volume. 
© Phase III. Six operating devices will 
be manufactured and delivered 
Dr. Sullivan says the probable size 
of the complete device will not exceed 
14 cu. in., or weigh more than 14 oz. 
It is not expected to require more than 
50 milliwatts of power 
Besides the Edwards program, Space- 
labs is developing a number of bio 
medical instruments. Early last sum- 
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mer, Dr. Sullivan surgically inserted 
biologically implanted telemetry sys- 
tems, developed under a North Ameri- 
can Aviation subcontract (AW Oct. 3, 
p. 23) into the chests of two rhesus 
monkeys. He and his colleagues now 
are able to obtain respiration data, 
phonocardiograms and_ clectrocardio- 
grams by transmission from the trans- 
mitters inside the monkeys who ap- 
parently have not suffered any ill effects. 
Such a device, he points out, offers 
the possibility of a constant self-moni- 
toring of patients with coronary dis- 
orders. It could help pinpoint exact 
stimuli which cause heart trouble. 


Input Package 


Hughes reportedly was selected from 
mong nine bidders for the signal con- 
ditioning hardware. It hopes to develop 
in the next 10 months a universal type 
of package capable of processing any 
transducer inputs, according to Llovd 
McClellan, manager of the Flight Test 
Engineering Department of the Flight 
Test Division at Hughes. Exact nature 
of the devices is not yet determined, 
but the test center requires that Hughes 
determine the feasibility and seek 
means of 
© Eliminating the need for wiring trans- 
ducer or conditioning equipment out- 
puts through the umbilical cord of a full 
pressure suit. This is desired to ease 
restrictions on the pilot's movement 
imposed by a nest of wires and also to 
reduce risk of leaks in the suit’s pres- 
sure seals. Such an approach would 
impose a knotty requirement of trans- 
mitting through the shielded suit 
e Using the latest molecular electronic 
or micromimatunzation techniques in 
optimizing the final package design and 
configuration. The package is not to 
exceed 5 cu. in., including power sup- 
plies 

The equipment will be required to 
operate under the following working 
environments 
@ Pressure—One to 4} atmosphere (ap- 
proximately) 

@ Temperature—F'rom 10F to 140F. 
¢ Humidity, impact accelerations, linear 
accelerations—within the limits of hu- 
man tolerance 

¢ Full pressure suit—David Clark, Inc., 
MC-2 or AP-22S. 


Program Steps 


Hughes’ 10-month leg of the pro- 
gram will proceed in three steps: 
ePhase [I—For approximately 34 
months, Hughes engineers will conduct 
a design study to investigate all possible 
ways of handling the task. They will 
explore various techniques for making 
packages as well as various package 
shapes. They will seek means for at 
taching the package and possibly trans 
ducers to the pilot's body. These might 
range from a kind of mustard plaster at- 


AVIATION WEEK, December 26, 1960 


tachment, or gluing to the body 
mounting. Shapes of packag 
determined by the microminiatur 
technique selected. If the un 
cord is bypassed, the processing 
ment will probably include tin 
mitters for relaying signals to a 
receiver in the vehicle’s cabi: 
which they are re-transmitted | 
or recorded. Otherwise, 0 to 
put signals processed for con 
data modulation techniques 
made available. 

e Phase Il—The company wi 
prototype incorporating the 
selected by the test center fron 
port at the conclusion of Phas: 
@Phase U1—Three  separat 
channel (minimum of 12 dat 
signal conditioning systems, in 
ing approved changes resultir 
Phase II testing, will be deli 
the flight test center. 


1] 


Optical Masers Made 
With Calcium Fluoride 


New York—Optical maser 
cium fluoride crystals which e1 
in the infrared and visible red 
but which require consideral 
pumping power than ruby ma 
viously reported, were describ 
recently by International Bus 
chines (IBM) Corp. 

Using ilcium fluoride 
standard optical material—in 
tenth of 1% of the calcium i 
been replaced either by trivalent 
ing three of the normal numb 
trons) uranium or divalent 
two) samarium, IBM pumps th 
higher energy levels with a xer 
lamp. The lamp, emitting a 
row beam of broad-band whit 
mostly in the blue-green spx 
placed about eight inches 
crystal and trained on the center 
crystal through a small quartz 

Emissions from both uranix 
samarium-type masers are 
IBM scientists predicted that, \ 
proved dielectric ends on the 
the new materials will be abk 
vide continuous radiation. 
masers using ruby crystals hay 
been able to produce only pulsed 
tion. 

These new masers exhibit fo 
ergy levels, compared with three f 
in ruby. The fourth (terminal 
cated between the lowest (grou 
ergy level and the intermediate 
stable) energy level. 

As described in Bell Teleph 
oratories work on ruby mascrs 
Oct. 24, p. 75), the 
prior to excitement by an extern 
source. Under pumping action fr 
lamp, the ions are raised to an ¢ 
peak energy level. At this p 


wl 


~ 


ions a} 


ions interact with the ions of the host 
crystal, give up some energy and drop to 
a less unstable, or metastable, -energy 
level. The drop is rapid and no radia- 
tion occurs between these two levels. 

In ruby masers, the ions then fall 
from the metastable level to the ground 
level, emitting light in the process. But 
with uranium and samarium, IBM said, 
the ions drop to the terminal level (this 
band rapidly absorbs ions from the level 
ibove it and rapidly drops them to the 
level below it, thus remaining always 
relatively unpopulated compared with 
the ground level), and it is between 
these two levels that stimulated emis- 
ion occurs in uranium and samarium- 
type masers. No radiation is emitted in 
the last fall from the terminal to the 
ground level 

Because of this characteristic, IBM 
said, these new materials require from 
500 to 1,000 times less pumping power 
than do ruby units to raise ions to 
higher energy levels. 

Uranium absorbs energy from the 
xenon lamp at 5,500 angstroms, or in 
the green band, giving the crystal a red 
color. It emits infrared radiation at a 
wavelength of 2.5 microns. Samarium 
ibsorbs at 6,300 angstroms, or red band, 
making the crystal green. It emits at 
red light .708 microns. 


NEW AVIONIC 


PRODUCTS 





@ Panel indicator light, Model 855S-DS, 
mounts in @ in. diameter hole and is 
shrouded so that light is not emitted 
from its sides. Bi-color version is col- 
ored when lit, white unlit. Color-Lite 
Division, Sloan Co., 7704 San Fernando 
Rd., Sun Valley, Calif. 


© Rectifier stacks, mounted in dual- 
fin heat sinks and measuring 3 x 33 
in. over-all are available in 5 to 50 amp 
current ratings and with peak reverse 
voltage ratings of 50 to 500 v. Silicon 
diodes in the single phase bridge stacks 


are 6 and 12 amp. diffused junction 
cells. Additional data contained in Bul 
lectin SR-331 is available on request 
Prices range from approximately $12 to 
$80 each in quantities from | to 99 
International Rectifier Corp., 1521 |! 

Grand Ave., El Segundo, Calif. 
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PERFORMANCE PLUS BECAUSE... 
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Stainless Steel Hi-Sheor rivets, used throughout the 
Hound Dog in sheor applicoctions, meet 125,000 ps 
minimum sheor ond 220,000 psi tensile range require 
ments. Combined with R-Mone! collors, these Hi-Sheors 
con be used to temperatures up to 800°F 


Hi-Sheors fosten structural fittings in the Guidance 
Compeortment Doors (right) and primary structure in 
the Auto-Novigator oreo (below) 


The best are blended together. A substantially greater striking range 
at supersonic speeds occurs when the newest air-to-ground nuclear 
missile, the North American Aviation GAM-77 Hound Dog is mated 


to its launching platform, the Boeing B-52 intercontinental bomber. 


In the Hound Dog and its pylon, Hi-Shear rivets are widely used 
throughout the entire stucture. Additionally in each B-52, tens of thou- 
sands of titanium Hi-Shears are used in primary structure... these light 
weight fasteners literally save hundreds of pounds of structural weight 


. resulting in more range and greater payloads. 


Hi-Shears, Hi-Torque bolts as well as the new preload controlled Hi- 
Lok fasteners are available in high strength materials up to 5% chrome 
die steel ( 156,000 psi shear—280,000-300,000 ultimate tensile range ) 
and in temperature materials including 17-4PH to 900°, A286 to 
1300° Inconel X to 1400°, Rene 41 and M252 to 1750° and 4% 
Ti-Moly (Hi-Shears only) to 2700-2800°F. 


Otware eG ettete S rar rrrce. © & PATENTS 2.998.979 


sre twee 6 450 FORTIGH FaTEeRTS PEROINS 


hi-shear siinitidiaiadi 


2600 WEST 247TH STREET, TORRANCE, CALIFORNIA, U.B.A. 





SPACE TECHNOLOGY 





Simulator to Aid Spacecraft Ground-Test 


By Edward H. Kolcum 


Philadelphia—Simulator designed to 
improve spacecraft reliability through 
realistic ground testing in an integrated 
space environment is under construc- 
tion here by General Electric’s Missile 
and Space Vehicle Department. 

The GE simulator will have a vacuum 
chamber large enough to accommodate 
full size spacecraft, and it will have 
what is expected to be the only colli- 
mated sun source in existence when it 
goes into operation in March, 1962 
Project Advent communications satcl- 
lite will be one of the first space vehicles 
to be tested in the facility 

GE. established final design and sys- 
tems performance requirements for the 
idvanced space simulator last month 
Building to house the $6 million facility 
is under construction at MSVD’s Valley 
Forge Research Laboratory 

The facility will have an ultra-high 

xcuum cell duplicating extreme space 

vcuum; cold and highly absorptive 
to provide cold black 
thermal conditions of space, and a 
wophisticated sun source provided by 

:crev from an array of 7 . mercury 
irc lamps reflected to the test specimen 
in parallel rays by an off-axis segmented 


mirror 


chamber wall 


Benefits From Simulator 


With the environmental 
GE. foresees the ability to 
@ Resolve thermal balance problems and 
be able to design lighter and more ad- 


simulator, 


inced spacecraft 
© Assess spacecraft and svstems perform- 
ince, permitting development of com- 
ponents without the expense of actual 
flights 
¢ Design the most efficient thermionic 
and photovoltaic solar power systems 

Frank E. Stehlik, research laboratory 
manager, and Lou Michelson, who su 
pervises construction of the simulator, 
told Aviation Werx the environmental 
chamber is being designed with growth 
potential and eventually may simulate 
effects on spacecraft of explosive de- 
compression, ozone, staging shock, vi- 
bration, gamma and X-ray radiation, 
meteoric dust and planetary atmosphere 
Zases 

Ihe cylindrical vacuum cell, 32 ft. in 
diameter and 54-ft. high, will be built 
of % in. stainless steel. Size is considered 
adequate for full scale manned and un- 
manned flight payloads now foreseen 
Chamber will accommodate a test speci- 
men with a maximum single dimension 
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of 30 ft., large enough for most + 
planned through 1966. 
Among advanced vehicles con 


in setting final simulator configu 
size and design were 15-ft. solar p 


manned life boats, recovery cra 


++ 


neuverable spacecraft, soft and 


lunar impactors, 
tions satellite, Agena engin 
manned space suit systems 

Largest vehicle considered f 
simulator was the manned D 
which is estimated to have a ma 
single dimension of 20 ft. 


Design Problem 


Michelson said the most 
problem in vehicle design is det 
ing the thermal balance of a s; 
Analytical solution of the 
would take several man years, h 


while the simulator can _perforn 


same task in a single run, by 
measurements 

The heat problem arises be 
space vehicle exchanges energy 
surroundings by radiation in | 
sure. In space, energy sources 


sun and the earth 


Advent comn 


Earth emits inf 


radiation, and the albedo, or reflected 
solar radiation. Albedo from other 
planets is considered an insignificant 
factor in energy transfer considerations. 

his thermal condition is difficult to 
imulate in ground facilities because of 
tcmperature, reflectivity and incomplete 
bsorptivitv of chamber walls. General 
Electric’s method of reducing simulator 
error is to cool highly absorptive wall 
panels with liquid nitrogen at a tem- 
perature of —382F. 

Inner chamber is covered with a pat- 
tern of black aluminum panels through 
which cold nitrogen is pumped. Vehicle 
outgassing effect is controlled with a 
econd set of panels, to which radiated 

iolecules will attach themselves and be 
xhausted by diffusion pumps. Liquid 
helium is the working fluid in this cryo- 
genic pumping operation, which will 
freeze out most residual gases. 

Vacuum system has been designed to 
neet two requirements: 
¢ Ability to maintain a pressure of 10° 
mm. of mercury under heavy loads, with 
maximum pressure of 10° mm. of mer- 
ury. 

e Ability to outgas radiated molecules 
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eral Electric $6-million Valley Forge 
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ground-testing of full-size space vehicles. Gen- 


facility will be operational in March, 1962. 
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Simulator Availability 

Philadelphia—General Electric 
ects will have first call on the Valley 
Forge space simulator, but competitors 
and the government will be able to use 
the facility on a time available basis. 
GE estimates the facility will rent for 
$700-$1,000 an hour. 


proj- 











from the test specimen so they cannot 
rebound from chamber walls and im- 
pinge on the test specimen. 


Pump Systems 


The test cell will be equipped with 
four systems of pumps. Pressure of 10~ 
mm. of mercury will be obtained with 
mechanical roughing pumps. Oil vapor 
diffusion pumps will be used to remove 
non-condensable gases. Effect of cold 
black space will be obtained with liquid 
nitrogen pumped through panels, and 
high speed cryostats will pump the 
helium gas-freezing system. 

Normal pump-down will take about 
+ hr., but the facility will be able to 
duplicate the same pressure reduction a 
spacecraft experiences on launch by pro- 
graming a high-speed operation with 
the same time sequence as a flight pro 
file 

Most novel feature of the 
mental chamber is the solar subsystem, 


environ- 





grooves 


assures a bone 


-} @s181@ bw Ola st-t-1 6 lass 


Now 
missiles 


Vaives 


widely usec 


which, combined with the black space 
nature of the test cell and pumping ca- 
pability, is expected to provide an ac- 
curate measure of thermal balance. 

General Electric's solar system is the 
first which will provide parallel rays of 
the same brightness and intensity as 
the sun uniformly over the area of the 
test specimen. Distributed lighting sun 
sources are in use, but GE said distrib 
uted lamps give overlapping beam pat 
terns, with uneven distribution of lu 
minosity 

Requirement for spectral distribution 
similar to the sun resulted in develop- 
ment by GE’s Large Lamp Department 
of a 7 kw. high energy xenon-mercury 
lamp which emits ultraviolet light 
Brightness of the sun could be simu 
lated with carbon arcs, but the spectrum 
is different, and the short lifetime of 
the carbon arc makes this source unat 
tractive. GE hopes its new 7 kw. lamp 
will have a 1,000-1,500 hr. lifetime. 


Mercury Lamp Arrangement 


Four banks of high-power mercury 
urcs will be placed equidistant around 
the vacuum chamber and will be focused 
on four parabolic mirror sections, which 


reflecting a 
Panel ar- 


have the characteristic of 
collimated, or parallel beam 
rangement and absorptivity prevents re- 
flection of light back to the mirrors 


The beam is designed to produce the 





and 


ig 3240 iio h del a— 
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same effects as the sun—an energy of 
130 watts/sq. ft. Combined energy from 
earth's albedo and its infrared radiation, 
65 watts/sq. ft. will be simulated by 
other lamps when the spacecraft is af 
fected by this energy. 

In addition to determining thermal 
balance of a spacecraft, the sun system 
will be used to assess a variety of solar 
collectors. Company plans to check 
solar cell coatings as well as efficiency 
ot direct-conversion thermionic cells and 
two-stage photovoltaic cells. Latter sys 
tem uses a metal such as germanium, 
which releases photoelectricity when it 
is heated 

Preliminary plans have been made by 
GE to attempt simulation of all but 
two of the other known environmental 
characteristics of space. Duplication of 
the effects of high nuclear and cosmic 
radiation, estimated at 20 billion elec 
tron volts, is not being considered. No 





Lockheed Simulator 


Sunnyvale, Calif.—High vacuum or- 
bital simulators (HIVOS) facility is 
scheduled to begin operation at Lock- 
heed’s Missiles and Space Division here 
in August to simulate long orbital mis- 
sions for satellites and spacecraft. 

Although the test equipment will be 
used for various programs, it was de- 
signed primarily to test Lockheed’s 
Agena rocket stages. Operation of the 
chamber will be automatically pro- 
gramed and controlled, using a low- 
speed digital data acquisition system for 
recording and monitoring functions (AW 
Nov. 14, p. 23). 

Housed in a 90-ft. high structure, the 
chamber will have an inside diameter of 
18 ft. and height of 20 ft., and it will 
accommodate a satellite 8 ft. in diam- 
eter and 15 ft. long. Provision for ex- 
panding the chamber to 35 ft. height 
will give it potential to handle test 
specimens 10 ft. in diameter and 32 ft. 
long. 

Panels of quartz lamps will provide 
solar heat simulation of up to 1,000 
Btu./sq. ft./hr. Chamber walls will be 
cooled with liquid nitrogen to attain 
—320F, 

To obtain a vacuum approximating 
conditions at 200 mi, altitude, Lockheed 
will use 22 diffusion pumps with 32 in. 
diameter, plus eight roughing and ejec- 
tion pumps. Vacuum pressure design 
limit will be 10° mm. of mercury, with 
potential for an even lower evacuation. 

Estimated cost of the facility will be 
$3.5 million. Consolidated Vacuum 
Corp., Rochester, N. Y., will build the 
$1.6 million chamber, and the Puget 
Sound Bridge and Dry Dock Co. will 
produce structural components. Tenney 
Engineering Co. will furnish heating 
units. 
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method has been devised to duplicate 
zero gravity over extended periods. 
Conditions which will be incorpo- 
rated in the simulator in future instru- 
mentation phases include: 
e Ozone, which is highly corrosive, and 
is found in a free state in the upper 
atmosphere. Long-term effects of ozone 
on spacecraft are largely unknown. 
Ozone will be generated by using an 
infrared filter on the ultraviolet light 
source, 
@ Shock, from staging and orbital trans- 
fer mating. Test vehicle will be im- 
pacted at forces ranging up to 35g to 
simulate staging, and to 2-5g to simulate 
rendezvous docking 
@ Explosive decompression to be accom- 
plished by blowing a hole in a space- 
craft in an ultra-high vacuum 
@ Vibration, in which the test vehicle 
will be sting-mounted and subjected to 
low frequency, high amplitude motion 


AJ - a >. 
Social Impact Studies 
’ J 
Suggested to NASA 

Washington—Brookings Institution 
has proposed 30 high-priority research 
projects as the beginning of a long-range 
program aimed at determining the likely 
social impact of peaceful space activi- 
ties 

Report on the year-long Brookings 
tudy is the third completed in a pro- 
gram funded by the National Acronau 

ind Space Administration through 

long-range 
28) the 


its committee on studi 


Nov 2] Pp SOCIO 


on 


economic implications of space research 


ind exploitation 
If Brookings’ suggestions are followed 
NASA would set up a core of seni 
OCI would develop sup 
ological identify 
priority to problems, man- 


research 


who 
studies, 
ind contracted 
d apply the findings 
Principal author of the Brookings 1 
sort is Donald M. Michael. The stud: 
December and was funded 
$96,000 contract. The institu 
the full range of potential 
so great that a choice was 
made to develop a program which 
would most effectively contribute to 
NASA's statutory responsibility, which 
includes the study of socially beneficial 
in space research. As a result, 
Brookings recommended research efforts 
to determine the impact of space re- 
search on 
@ Industry, by studying the apportion 
ment of NASA business to space firms, 
examining the history of technical 
change and the way corporations adjust 
to change and studying economic and 
political objectives of regulating space 
activities, 
eGovernment operations, including 
means of retaining a highly trained staff 


' 
began last 
under a 
tion 
studies was 


iid 


areas 
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in NASA interagency cooperation 


reer motivation and relationship 
adv 


tween 


the 


President's 


scicnce 


and the NASA administrator and 
respective groups that work with 
e Communications satellite design 
determining demand for increased 
bility; means of serving private 

prise, the nation and special int 
groups; appropriate division of rol 
responsibilities; arrangements for 
national negotiations for use of th 
tem; international control, and ty; 
learning possible with satellite t 
munications 
e Weather satellite forecasting, 

termining the makeup and devel 

of a world-wide weather organiz 
possible weather control, effect on f 
ers and farm policy, effect on t 
and recreation, and national and 
national support 
@ Technical byproducts of sp 


scarce h, suc h as powet sources, Str 
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materials and reliable electronic 
Watchdog groups ar¢ 
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cred necessary 


with 
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UN Action Expected 
On Space Conference 


Washington—International int 


} 
; 


1¢ United Nations Space Con 


has been revived, and the UN S 
General is expected to isk th 
Space Committee soon to neg 
time, place and agenda 


If a 


conference 


made 


decision 1s 


by 


in 
sone 


International 
to have the UN meeting held in W 
ington and to combine it with th 
annual IAF congress. 


The 


IAF 


Mk 
1961, 
U.S 

Astronat 


congress 


ide to h 


members 
itical Fed 


originall 


, 


+h 
ij 


attempts wil 


t 


scheduled for New York City late next 
fall, near the time of the host American 
Rocket Society's annual meeting, but 
it now has been shifted here. The at- 
tempts to combine the two would be 
1imed at ensuring that neither over- 
hadows the other, and at getting a 
irger attendance for both. 

he official U.S. viewpoint may not 
favor a combined meeting, since the 
UN conference is looked upon as the 
first opportunity to exchange technical 
nformation on an official basis—a neces- 
iry requisite to negotiated cooperative 
pace programs—and IAF is not an 
ficial body. 

The U.S. has maintained that tech- 
nical and legal agreements cannot be 
based on either unofficial international 
meetings such as the IAF congress, or 
meetings of quasi-official bodies such as 
the Committee for Space Research 
COSPAR). 

Strained U.S.-Soviet relations have 
revented development of detailed 
plans for a UN space conference, even 
though a General Assembly resolution 

issed a year ago called for a confer- 
in 1960 or 196] 

Now, however, there are indications 
that at least 21 nations want to partici- 
such a conference. They in- 
S. and the USSR, and AI- 
inia, Argentina, Australia, Austria, 
lzium, Brazil, Bulgaria, Canada, 
rechoslovakia, France, Great Britain, 

Japan, Mexico, Iran, India, 
nited Arab Republic, Poland, Swe- 
ind Ukrainia 


New Tracking Ships 
Scheduled for AMR 


Cape Canaveral—Defense Depart- 
nt will spend $51.6 million to con- 
rt two C-4 cargo ships into floating 
g stations to augment Atlantic 
Missile Range capability 

Conversion of the 11,000-ton World 

War IT ships is the major element in a 

) million range modernization pro- 

ram approved earlier this month. 
Other improvements will include ad- 
nced telemetry, optical, timing, data 
tribution and processing equipment, 
st $9 million, plus improved range 

mmunications nets, to cost $2.) mil- 

n, and continued precision geodetic 

ys, costing $150,000 

The C-4 vessels will carry radar, com- 

nications, telemetry and infrared in- 
trumentation and will provide a flexible 
means of extending the island chain. 
he ships are 520-ft. long and will carry 
104 persons, including 54 missile in- 
trumentation technicians. 

Advanced equipment for the land sta- 
tions will be used for development of 
\inuteman, Centaur and Saturn pro- 
grams. Installation of the new instru- 
mentation will begin immediately. 


in 
lude the U 


; 
An 





FINAL CONFIGURATION of 300-Ib. lunar capsule being built by Ford Motor Co.’s Acro- 
nutronic Division for NASA is shown in artist's rendering above. The lunar capsule and its 
retrorocket are shown attached to the Ranger spacecraft which will carry it to the vicinity 


of the moon. Capsule separation from spacecraft will be triggered by 
Oct. 24, p. 


20-25 mi. from the moon (AW 


Aeronutronic Tests 
Ranger Lunar Capsule 
Newport Beach, Calif.—Inst 
capsule for Ranger lunar vehicl 
developed by National Acronau 
Space Administration 
jected to laboratory envir 
here by Ford Motor Co 
Systems Division 
The 300-Ib 
been exposed to 


1S 320F and will be tested 


spherical ipsul 


t¢ mper ture 


temperatures later lempet 

the moon range from —25 

lunar night to 25 

A lunar night 

earth davs 
Electroni 
intended 

POWCT S\ stem expe 

to offset radiation lo 


carried out 


enough heat 
Tests are be ing 


nutroni 


+ 


iting l 


circul 
installed in 

nd the cap 

Ihe lunar capsule will 

mometer to detect moonquah 

is other instruments. It will 

for a month or more. The cay 

be transported to the moon by th 
Ranger spacecraft now being designed 
by California Institute of Technology’ 
Jet Propulsion Laboratory and an Atlas 
Agena B launch system (AW May l¢ 


78 


altimeter about 


31 


raft 
until the 
measur if 


1 Dy impa 


Hawaiian Site Bid As 
Next Launch Facility 


Washington—Hawaii 
I bid t have I 
7 y ’ | r. 
ncning facil 


in and has sponsored a stud) 


} 


+} 


hat the 


Mauna K t 


trie par el | 
ii, Mauna Ke 

favorable | 
of the tim 


Lo} 
ip ibility study 


ofhce was made br 

ind construction team 

ind Wilson. Report 
tC that the 


M tulla 
' 


x cou d pro 
i 
@ Maximum travel over water to clim 


Pola 


tories would be entire] 


icano site 


nate international 


launching trajec 


prob em 


ver water 

Best opportunity for equatorial 

launches of any location in the U.S 

At a north lattitude of 19.5 deg., Ha 

wali nearer the equator than any of 
ther states, and the initial 4,500 


mi. of an equatorial launching path 
would be over water. 
e High use of existing and proposed 
tracking, control, communications and 
data acquisition facilities of the Pa- 
cific Missile Range. 

Study proposes that a launch com 
plex be located at the Mauna Kea sum 
mit, which is at an altitude of 13,754 
ft. Proposed industrial support complex 
would be the southwest slope about 10 
mi. from the summit, convenient to 
the main island city of Hilo 

Launch site suggested is a relatively 
flat area of several hundred acres with 
rock foundation. Both launch 
irea are owned by the 
ranging 


a solid 
and 
State 
from $1-$5 per acre 
Electric and require- 
ments for the complex can be met, and 
an adequate labor pool is available to 
construct the facilities, according to th 
Land lines and high density mi- 
mmunications facilities arc 
75 of the 240 mi- 

ls presently in use 
Facility would use the port of Hilo 
194 naut. mi. from Honolulu, and four 
transportation facility The 

‘ot 


summit 
and have assessed values 


power! water 


report 
crowave 
available, with only 


} 


crowave chan 


main urport, 
vas 5.600 ft ar 
nd the 6,500 ft 
d+ 10.800 ft 


for Honolulu 





rhe Kabanov Effect 
W ashington—Sovict 
awarded top honors to its scientist Niko 


Union has 


lai Kabanov for his “outstanding dis 


covery” that high frequency radio waves 
back-scatter from the ionosphere as well 
as being reflected, according to Moscow 
News. The “Kabanov Effect,” as the 
discovery henceforth will be known a 


cording to the Soviets, will enable radar 


to probe anywhere around the carth 


instead of being line-of-sight limited. 
Ihe technique also will make it -possible 
to select “the most advantageous fre 
quencies for long-range radio communi 
cations,” according to Moscow News. 
The Soviets make no mention of the 
U. S. Navy's Project Tepee missile de- 
months 
ago, which employs ionospheric back 
The Soviets 


expermments in 


tection system, publicized 15 
scatter of HF radio waves. 


also ignore Air Force 


back-scatter radar, re 
ported by Wee than 
seven years ago (AW Aug. 17, 1953, 
p. 327) out of whick came the Com 
munication Zone Indicator (COZI) for 
determining optimum HF frequencies 
with any desired 


high-frequency 


Aviation more 


for communications 
location. 
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FINANCIAL 





Boeing Confident on Minuteman Profits 


New York—Financial 
speculation that Boeing Airplane Co. 
would retain as little as 15% of Minute- 
man funding, making the size of the 
USAF solid propellant intercontinental 
ballistic missile business for Boeing only 
a fraction of one of its previous jet 
bomber programs, appears to be overly 
pessimistic. 

Current Boeing Minuteman con- 
tracts total more than $300 million. 
This is more than 15% of the total 
rogram, according to H. W. Haynes, 
Bocing vice president-finance, and this 
is just the initial phase of the over-all 
program. 

Bocing’s portion of the program as 
associate prime contractor could well 
approach the magnitude of a program 
as the B-47, Haynes told the New York 
Society or Security Analysts. Bocing’s 
responsibility covers 
@ Development and production of 
major components of ground support 
equipment and transportation cquip- 
ment, test and instrument subsystems 
and missile interstage structure. 
© Test program covering the entire mis- 
sile, silo and launching system, instru- 
mentation and firing 
@ Missile assembly at Ogden, Utah, and 
assembly of the complete weapon sys- 
tem at launch sites 
© Base design and cquipment installa- 
tion, including a broad responsibility for 
coordination and surveillance to assure 
bases reaching operational status on 
chedule. 


Optimism Contrasted 


Haynes’ relative optimism on Boe- 
ing’s Minuteman share was in contrast 
to the caution of Boeing President 
William M. Allen before the analvsts in 
December last vear (AW Dec 28, 1954, 
p. 81). Allen said then that Minuteman 
would not approach the size of Boeing's 
B-47 program and that Boeing, to meet 
the changing pattern prevailing in 
weapon system contracting, would have 
to win more of the smaller contracts 
expected to maintain sales volume 

Haynes pointed out that the Minut 
man program had been accelerated and 
Boeing's part in it had become firme: 
since Allen’s appearance. The mobilits 
program has entered the picture and the 
base development and design responsi 
bilities of Boeing have been specified 

Status of other current programs at 
Boeing include 
eB-52. Current funding for the B 
52G, phasing out, and the B-52H ex 
tends the program into 1962 and Boc 
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community 


ing hopes improvements will extend 
production life. 
@ Bomarce. Current funding 
deliveries into the fall of 1962 
x0ssibilities are a mobile versi 
one n saies. 
e KC-135. Total orders to dat 
564 aircraft and the 72 airplan 
vided for by Fiscal 196] fund 
extend deliveries into the fall of | 
© Dyna-Soar. Bocing has basic res) 
bility for design, manufacture and 
of the glider portion as well as 
coordinating functions for the b 
launch complex, down rang 
mentation, etc. Suborbitai flight t 
an unmanned glider are to bes 
three years, and manned su 
flight is to follow. Present cont: 
for research and development 

Division of Dyna-Soar respon 
sparked a question based on an 
ance before the analysts a week 
by William B. Bergen, president 
Martin Co. Bergen was quoted 
questioner as saying that, “Box 
the glider and Martin has ei 
else.” The cryptic reply from 
who accompanied Haynes: “It d 
on your point of view.” 

Diversification and the futur 
eral of the aerospace industr 
touched on by Haynes, who n 
Boeing was diversifying broad 
traditional fields of defensc 
ind air transportation 

To illustrate, he provided a B 
sales comparison 

1957 

Military aircraft, spares ... .92% 
Missiles and space 8% 
Commercial aircraft, spares... — 

Boeing is looking at “non-tra 
fields for expansion, Haynes 
feels its first moves ought to 
covered by current Boeing techn 
idministrative capabilities 


be 


“There is a tendency,” Haynes said. 
‘to look at an aerospace company 
almost as if it were living on borrowed 
time~as if each production program 
were its last. We think this is un- 
realistic. 

“The leaders of the aerospace in 
dustry are geared to provide a necessary 
and continuing service to the country. 
The military and commercial markets 
are, in total, large and growing. Of 
significance, of course, is the substantial 
increase in competition for these 
markets. Such factors are basic to our 
planning. 

“Assuming the existence of a growing 
market, the basic strength of a com- 
pany as a business enterprise does not 
lie in its backlog of contracts—or even 
in the number and types of proposals 
in the mill [and they are many]—but 
in the totality and quality of its re- 
sources—technical, manufacturing, ad- 
ministative, financial and managerial.” 

As to its commercial jet transport 
programs, Haynes said Boeing estimated 
a total world market for 1,800 airplanes 
and that Boeing's share of this market 
should sustain a commercial production 
program through the next decade (see 
chart) 


Total Market 


Military orders for jet transports were 
ncluded as a possibility by Haynes 
Boeing has submitted proposals for the 
Military Air Transport Service interim 
buy based on both the KC-135 and the 
707. “In fact, “Haynes said, “the C-135 
nodel which we have proposed would 
be an off-the-shelf aircraft, the price of 
which would be well below the prices of 
ther jet aircraft entered in the com- 
petition.” 

Boeing’s pre-tax loss on the 707-720 
program on the basis of firm orders is 
lightly in excess of $150 million, 





Delivered or 
Order 


Total, a 

manutactu 
Intercontinental 234 
Medium-long range 363 
Short-medium range 213 


(Boeing percentage: 41.5% 





World Jet Transport Market 


Boeing 
98 100 150 
159 250 


Estimated 
Additional Deliveries 


Total 

250 
375 625 
350 575 925 


1961-65 1966-70 


700 1,100 1,800 











how 
would 
you 
use 


one of the largest 
privately owned facilities 
in the nation 
for 
research and development 
of your 
GsE? 


phone... 


. Mr. E. D. Eaton, 
Manager, Ground Support 
Equipment Department, 
NA 3-1621. 

Or write for Brochure. 


HAMILTON STANDARD 


DIVISION OF 


UNITED AIRCRAFT 
CORPORATION 


WINDSOR LOCKS, CONNECTICUT 
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as Grumman's 50% 


which, Haynes said, is substantially 
below the indicated loss at the end of 
1959. Not only have new orders helped, 
but greatly improved cost trends de 
veloped this year. 

Boeing actually reported a $152 mil 
lion loss. at the at of 1959 on the 
program (AW May 2, p. 177), but if 
no more orders had been received in 
1960, inventory write-downs and write 
offs might have carried the total pre 
tax loss as high as $200 million in 1960 

Haynes estimated 1960 total sales at 
$1,575 million and earnings at $22-24 
million or $2.75-$3.00 a share. Current 
programs could increase 1961 sales and 
push carnings to $4 a share, he added 

The latter figure takes into account 
negotiations under way with the service 
sharing of certain 
search and development 
Haynes said Boeing probably 
wind up with a share at least as high 
(AW Nov. 7. p 28) 
and that it might well be somewhat 
higher 


over allowable re 
Ypenses 


would 


T - ry. 
Navy Delineates Tough 
Procurement Policies 

New York—Navy is following 
drive AW Oct 24. p 278) { 
weapons at lower costs and delin 

procurement pol 
Planned steps in 
e More "precisely worded produc 


timetable juses in contracts, 


iled penalties for failure to deliver 
e Fixed-price contracts for secondary 
roduction, when first-run productior 


has cle irl 


identified weapon cost 

e Preference to initially accept fixe: 
price bids over cost plus fixed tee (with 
both bids ~ technical require 

ments) or at any program § 


mecting 
point in a 


development ven for first-contract 


research and development project 
e Further reductions in government 
ilities, general purpose too 
ind equip nt 
Rear Adm. Paul D. Strooy hic 
of the bureau of naval weapons 
BuWeps), and Rear Adm. Joseph I 


Dodson SSI 


pro ided fa 


istant chief for fleet readi 
ne within BuWeps, set forth th 
Navy's position at the American Ord 
nance houn meeting here on Ds 
in anticipation of a formalized BuWeps 
policy instruction to be published soon 

BuWeps policies, Adm. Stroop said 


' 
contain the best features 


of the former 
BuOrd (Bureau of Naval Ordnance 

ind BuAer (Bureau of Naval Acro 
nautics) procurement philosophies. For 
uircraft and most major missile sys 
tems, the old BuAer system of perform 
ance specification and design competi 
tion will be used in the selection of 


contractors. Since these large weapon 


systems involve heavy investments in 
facilities and tools and usually some 
proptictary design rights, Navy will 
continue sole source procurement with 
one contractor for the over-all system. 
Components, however, are expected to 
be broken out for competition or small 
business set-asides. 

Adm. Dodson said that Navy would 
like to see contracts contain penalty 
clauses for slipped scheduled production 
dates similar to those penalties now 
being imposed for failure to meet per 
formance and reliability specifications 
Although Navy can reward improved 
performance, lower costs or higher re- 
liability through incentive clauses in 
contracts, he said that there could be 
pplication of this feature for beating 
deadlines because of ex 
ind the meshing of 
with deliveries of 
training program 


production 
penditure ceilings 
production deliveries 
support equipment 
build-up of spare parts, ete 
Further, Adm. Dodson said, Nav 
getting out of the facility busine 
When BuOrd and BuAer merged, there 
were 44 Naval Industrial Reserve Air 
coat ind Ordnance Plants (NIRAPs 
ind NIROPs): today there are 30 Naval 
Weapon Industrial Reserve Plant 
45 government owned 
s have been cut down to 
will be 
permit 
Contractors who intend to continuc 
in the defense business must be pre 
d to provide their own facilities 
nd tools, Adm. Dodson warned, and 
instances where production 
is limited, vet requires extensive invest 
ment in facilities and tools—not look 
to the government to provide the means 
f production. 
Documentation required under con 
tract will break out into two main 
Adm. Stroop told the Ordnanc« 
ting. For aircraft, where sok 
curement is the rule, 


ind 
rele ised i re 


emecnt 


except im 


sources 
documenta 
overhaul 


1] 


ficient for operation 
maintenance purposes wi 
For smaller weapons, mis 
ind underwater ordnance items 
omplete and detailed documentation 
so as to facilitate com 


secondary procurement 


will be required 


petitive 


Weapons Development 
Cost-Cutting Urged 


Los Angeles—Rising development 
t f military weapon systems ar 
1 Si threat to the nation’s defens 
ffort, John H. Rubel, Deputy Director 
if Defense Research and Enginecring, 
warned a meeting here of the Institute 
yf Radio Engineer 
Ihe relative cost 


deve lopm«¢ nt compared with 


of weapon systems 
weapon 
ystem procurement has been increas 
ing rapidly during the last several years 
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until it now equals half the cost of 
hardware procurement, Rubel said. 
Within the last few months, the 
Defense Department has been con- 
fronted with requests for more than 
$500 million for several major missile 
programs beyond what originally was 
budgeted for them, Rubel said. 
Increasing percentage of the Defense 
research and engineering budget, which 
now totals $6 billion a year, is going 
for fewer and fewer major programs. 
More than one third of this figure is 
being used to support five programs: 
Titan, Minuteman, the B-70, Nike 
Zeus and the Polaris fleet ballistic mis- 


" important to utilize our avail- bs in nih 
le resources with prudence and wis- 
dom,” Rubel said. Many of the present | h 
) with a 
upward cost trends must be altered, and neers on your team 
in some instances reversed, if we are There's no need to go-it-al vhen your design problem deals with 
to maintain a wholesome balance in the noise suppression. You car time and money by putting a MAXIM 


‘ngineer Oo . 
choice of we 1pons developed for de engineer on your team. 


fense, he said. “This growth in costs | He is a specialist in desig neers to meet noise problems of all 
types of engines from giant to “go-karts,” as well as special pur- 
pose silencers for jet aircraft, atomic submarines, waste disposal plants, 
chemical plants and heat 1 y applications. 





limits our flexibility and heightens the 
importance of nearly every decision we 


try to make.” 
On the subject of Defense Depart- Let us know your problem ve will work with your engineers... 


on your team ...to solve th Write , 
ment decisions on the relative merits y as rite or call today. 


of individual weapon system programs, MAXIM THE J.B. BEAIRD COMPANY, INC. 
Rubel said that it is important that erican Machine & Foundry Co 
the technical problems and project de- ( Ey hreveport, Louisiana 
tails required by Defense officials in DIVISION alt principal cities & foreign countr 
making such decisions “be available 
in an objective, digestable and in a 
timely manner.” 

Because there is a practical limit on 
the number of qualified people and 


dollars available for defense, everv “ves” how much does 


decision by the Pentagon, authorizing 


continuation or expansion of one pro- 100 
gram, means that one or more “no” | poun S 


decisions must be made on other pro- 


grams, Rubel pointed out ‘ 4 € 
The deputy director of defense re- J : 7 Clg ? 


search and engineering called on indus- 

















try to help the military hold down : ; 2 That depends. It depends on where you are and 
embellishments which add relativels on) what you're using to check its weight. With elastic 
little to over-all weapon system effec- \ Jevices, such as load cells, a 1000 pound weight 
tiven but increase costs and delay could vary in indicated weight as much as 2% 
program completion Rubel also called . ~ pounds going from the North Pole to the Equator. 
for more candor and less “brochure- : . AE But checked against a calibrated dead weight, 
manship” in industry's proposals, brief- * you'd find that 1000 pounds = 1000 pounds 
ings and reports to the Defense De- " ynywhere in the world. 


yartment : 
- if you calibrate force transducers, why not relate 


your calibration directly to the fundamental stan- 


Aeroflot Claims Pilots ‘ " dard —a dead weight. We make dead weight 


. calibrators, both direct and multiplied, for labora- 
Hav c Better Benefits i tory use or built into thrust stands. Write or call 


for particulars. 





Moscow—Acroflot, which pavs its fly- 
ing personnel less than many major 
Western carriers, claims that the lower 
cash income is more than balanced by 
the better working conditions of Soviet 
crew members 

Trade union officials who carry on 
propaganda work among Aeroflot per BINARY LOADING 
sonnel, contend that Sovict jet trans- SAD Waleor CALIORATOR 
ports’ large, five-man crews increase 
safety and that pilots get more time off 
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than in capitalist countries. They say 
Aeroflot crew members “‘as a rule” re- 
ceive 24 working days leave twice a 
year. 

Average flight time for pilots of Aero- 
flot’s piston-engine planes are 8 hr. daily 
and 120 hr. monthly, for turbojets 
hr. daily and 60 hr. monthly, and for 
turboprops 64 hr. daily and 70 hr 
monthly. In addition, flying personnel 
are guaranteed at least 41 hr. of unin- 
terrupted rest each week 


° 
Record Earnings 
“" 
Forecast by Lear 
New York—Lear, Inc., estimate 
will earn a record $2,800,000 
of more than $90 million 
cording to Albert G. Handschuma 
corporation president 
Handschumacher told the N 
Society of Se Analysts 
company also soon will produ 
circuitry for its own 
a new Solid State Phy 


and will t 


in y 


urity 
Instrum 


oe ible | 
manufacturers next year 
Lear in 1959 had net ear 
407. wu on sales of Sov Z 
last Sept. 30, the compam 
- 


yutstanding ¢ 


} ’ 


Mergers And 
Acquisitions 
Bendix 
Micrometn 
firm that produ 


uring the surfa 


} 


Corp. ha pur 
|! Manufactu 


used 


1 
Crm icasc 


Itek Corp., Waltham, Mass., 
chased from M. Steinhal and ¢ 
hute rer BS | 
Space Recover 
Angeles, Calif 


is Currentis 


manufacturers, and (¢ 


, 
their joint 
Systems, In 
Space R 
tems working on 
| 


cape capsules for the B-70 progra id 


entu! 


‘ 


on the design and manufactur para 
chute recovery systems for Army drone 
aircraft. 


Electro-Science Investors, Inc., Dal- 
las, Tex., has purchased over 80% 
equity in Knapic Electro-Physi Inc., 
Palo Alto, Calif., for $2,000,000. The 
equity convertible deben- 
tures and common stock. Knapic Ele 

li 


tro-Physics produces 40% of the con 


consists of 


82 


and germanium crystals used in the 
U.S. for the manufacture of semicon 
ductive devices such as transistors, rec- 
tifiers, diodes and solar cells. 


Financial Briefs 
Perkin-Elmer Corp., Norwalk, Conn., 


earned $138,710 on sales of $5.4 mil 
lion for the first three months of 
its 1961 fiscal year ended Oct. 31 
In the same period last year, company 
3.2 million and earnings 


Acrospace Research Inc. is a new re- 
development firm with of 
laboratories in Cambridge, 
In addition to research and d 
mduct 


search and 
fices ind 
Mass 
velopment, the company w 
theoretical studies, field measurement 
programs and data reduction and an 
alysis in the fields of radio propagation, 


communications, solid state instrumen 


tation and ionospheric physi: 


Electro-Tec Corp., South 

ck, N. J., sales for the fi 
1 1960 ended Oct. 31 were $2 

i gain of 34° 

rted in th 
me was $117,000 on 


Sati p* r 


utstanding versus $1] 0¢ 


hares outstanding a 


Cubic Corp., San Diego, Calif., 


t joubdie 


to $6,422,102 compare 
at the same time | 


137,268 f 


ITT had earnings of $2! 2 
months of 1960. Thi 


nin 
with earnings 
the first nine n 
il l'otal sales 
30, 1960, were $550,05 
of $47,052,447 0 
earnings for 1959. Sal 
for both vears 
the accounts of ITT 
Cuban sul 


of $18.0 


onths 


rCasc 


f wer 
lude 
0) mwmvestment in 

ries which were confiscated by the 


Cuban government 


Paramus, 
incon 


Camloc Fastener Corp., 
em preliminary net 
of $157,127 for the nine months ended 
Sept. 30. Earnings for the 
last vear $338,033 
initial nine months of 1960 
748,970 a mpared with $3,921,651] 
for that period last year 


reports 
report 


same pernod 
Sale n the 


were 


were $2 


Associates, Palo Alto, Calif., 
over last year’ 


Varian 
recorded a 21° 
sales of $38,483,543, bringing this year’s 


incTcas¢ 


figure to $46,482,031. Earnings for the 
fiscal year ended Sept. 30 were $2,861,- 
886 compared with the previous year’s 
$2,580,340 


Rohr Aircraft Corp., Chula Vista, 
Calif., net earnings for the three months 
ended Oct. 31 amounted to $985,462, 
more than double the $442,675 for the 
same period last year. Sales for the 
quarter came to $33,177,098, compared 
with $50,095,658 for the quarter a year 
ago Reinstatement of the North 
American B-70 program AW Nov. 14, 
p. 37) will add substantially to the com- 
pany’s defense work schedules, particu- 
larly in the area of 
omb sandwich structures. Rohr 
catl for manufacture of wing 
compones ind fuselage bulkheads for 


the Mach urcraft 


| 
brazed stainless 


hone 


contract 


Northrop Corp. reports a net incom¢ 
ended Oct. 30 


th imn 


the three months 
? 042,000, « 
463.000 fe 

Sales in the fi 
imounted to $¢ 

in 1959 wer 


mnar i 
pa ed \A 


x the first quarter 
t quarter 
? 028.000 


$55.- 


Emerson Electric Manufacturing 
Co., St. Louis. Mo.. had sal 
| | | 1s i] | IOI 


~/ nit} 


Fiscal 1959 


38.717 x 


Piper Aircraft Corp. reported sales in 

reased 17 ind earnings 26.¢ in its 
60 fiscal vear ended Sept. 3 Sales 

wer $40,212,000 compar | with 

0 in 1959 and carnings were 

share as against 


sgh 
| or 35 51) i 
) or $3 the previous 


next 


1 share 
er expects lower earnings 
vartly because of production start 


costs at Vero Beach, Fla., on the all- 
metal four-place Cherokee 


Servomechanisms, Inc., I] Segundo, 
Calif., reports net saics of $10,196,000 
first nine months of 1960 ended 

). After writing off $682,000 in 
development costs, the 
had a net loss of $771,000 
Sales for the first nine months of 1959 
$10,816,000; net loss was $246,- 


produ t 

mm pan 
were 
000 
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New Offerings 


National Acronautical Corp., Ft. 
Washington, Pa., engaged in develop- 
ing, manufacturing and selling radio 
communication and navigation equip- 
ment for civilian airplanes; Air-Shields, 
Inc., a subsidiary acquired in August, 
1960, is engaged in the development, 
manufacture and sale of specialized 
medical equipment. Offering is 60,000 
shares of common stock for public 
sale; offering price and underwriting 
terms to be supplicd by amendment 
Proceeds will be used to prepay all 
mortgages on the plants of the two 
companies (aggregating some $260,000); 
to prepay all bank loans (amounting to 
$446,250 on Aug. 31); $300,000 to con- 
struct an addition to Air-Shields’ manu- 
facturing plant, including enlarged 
facilities for laboratories and offices; 
the balance for working capital. 


Lake Central Airlines, Inc., Indian- 
apolis, Ind., engaged in the transporta- 
tion by air of passengers, property and 
mail now servicing 33 cities through 29 
urports in Indiana, Ohio, Michigan, 
Illinois, Pennsylvania and New York 
(It is anticipated that the company will 
be authorized to extend its services 
into Washington and Baltimore, adding 
15 new cities to its system.) Offering 
is 130,000 shares of $20 par con- 
vertible preferred stock for public sale; 
offering price and underwmiting terms 
to be supplied by amendment. Pro- 
ceeds from the sale of the preferred 
stock and $3,000,000 from an equip 
ment loan from The Indiana National 
Bank of Indianapolis will be used as 
follows: $1,905,000 for the purchase 
of five Convair 340 aircraft, including 
modification and spare parts (the bal- 
imce due on the purchase price of 
$2,850,000). $800,000 for the pure hase 
of 10 DC-3 aircraft, including modifi 
ition and spare parts; $350,000 for 
the purchase of ground equipment; 
$250,000 for pre-operating and train 
ing cxpense in connection with new air- 
craft and additional service facilities: 
$500,000 for the repayment of an out- 
standing mortgage note; $845,000 for 
the re payment of outstanding interim 
equipment notes; $650,000 for addi- 
tional working capital 


Loral Electronics Corp., New York, 
N. Y., primarily engaged in the re 
earch, development and production of 
clectronic equipment for military use 
Offering is $5,000,000 of convertible 
subordinated debentures, due Decem- 
ber, 1980, for public sale; interest rate, 
offering price and underwriting terms 
to be supplied by amendment. Of the 
proceeds, $2,000,000 will be used to 
defray the cost of additions to plant, 
equipment and other facilities, of which 
about $1,000,000 will be used in con- 
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Boeing Rolls Out 


First Model B Berare air defense mi 


First Model B Bomarc 


sile rolls out of Boeing Airplane Co.’s factory at 


Seattle. The B version has a solid-propellant booster replacing the liquid-propellant booster 


of the Bomarc A. Bomarc B range i 


400 mi., compared with 200 mi. for the Bomarc A. 


Bomarc Bs will become operational next summer at Niagara, N. Y. 


nection with the company’s con 
operations; the balance to be 
whole or in part to acquire the 
assets of other businesses if suita 
portunities arise for such purch 
to mect the working capital 
ments arising from any such 
tion. Any proceeds not so used 
used to meet expected increa 
quirements arising from the gr 
the company’s business, for 
capital to carry a greater volum 
ceivables and inventories 


Rohm & Haas Co., Philadelph 
manufacturers of chemicals for 
(Plexiglas for aviation). Off 
9,000 outstanding shares of 
stock for public sale by the 
of the estate of Otto Haas, 
board chairman and president 
price and underwriting terms to 
plied by amendment 


The Siegler Corp., Los 
Calif., engaged in the manufa 
of military electronics, commer 
industrial electronics, heating an 
ing, acro-space components and 
ized machinery. Offering is 4 
shares of common stock and 
shares of no par cumulative con 
preferred stock, to be offered to 
holders of Jack & Heintz, In 
consummation of a_ proposed 
of Jack & Heintz into Siegler, if 
merger is approved by stockhold 
both companies. The stockhold 
Jack & Heintz will receive 
shares of Siegler at the rate of 
shares of Siegler stock for each 
standing share of Jack & Heintz 


mon unless, in lieu of common stock, 
they elect to receive shares of preferred 
stock of Siegler. The rate of exchange 
f the Siegler preferred stock for the 
Jack & Heintz common stock is to be 
upplied by amendment. 

Jack & Heintz is engaged primarily 
in the design, development and manu- 
facture of electric power generating 
systems and equipment and accessory 
and support equipment for military and 

ymmercial aircraft, ordnance vehicles 
ind missiles and related ground sup- 
port equipment. 


International Electronic Research 
Corp., Burbank, Calif., which was in- 
orporated under California law in 
1953, has developed and manufactures 
in accessory for use with electron tubes 
known as a_ heat-dissipating tube 
shield. In addition, it operates a preci- 

m machining facility doing subcon- 

ict work in the aircraft and rocket 
ngine industry, and manufactures cer- 
tain precision a. c. instruments. Offer- 
ng is 220,000 shares of common stock; 
110,000 shares to be offered for public 
sale by the company, and 110,000 out- 
tanding shares by the present holders 
thereof. Public offering price and under- 
writing terms to be supplied by amend- 
ment. Proceeds from the sale of addi- 
tional stock will be used to repay bank 
loans, outstanding as at Dec. 1, 1960, 
in an amount of $124,000; to pay the 
balance due, $430,125, in connection 
with the company’s purchase of assets 
f Millrich Industries, Inc.; to pay the 
$13,432 balance due on equipment 
purchase contracts; the remainder to 
increase working capital. 
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BUSINESS FLYING 


FLAT nacelles designed for the Continental 10-470-L fuel injection engines on the Beech Baron twin are 78 in. wide. 


Aviation Week Pilot Report: 





Beech Enters Baron in Light Twin Market 


By Herbert J. Coleman 


Wichita, Kan.—Beech Aircraft Cor 
has filled a gap in its product line wit! 
development of the new Model! 
Baron light twin, designed for a hig 
degree of safety, a maximum of spe 
and performance and an eye on comp 
titive aircraft 

The Baron (AW Novy. 2] p 3] 
spans the so-called product gap between 
the Beech Travel Air and the Twin Bo 
nanza, according to V. L. Gaston 
ager of Baron and Travel Air Sales, a 
part of Beech’s continuing developmen 
program 

But the Baron, a five 
which sells for $58,250, 
the business plane market—dominated 
particularly by owner-operated aircraft 


man 


, 


Pp! ini 
] 


pitted in 


—against the Piper Aztec ($52,990) and 
the Cessna 310 ($62,500), both popu 
lar airplanes with a marked impact on 
wer-all sales that are estimated at $70 
million in 1961-62 

The new Beech 
strong impact on production in th 
Wichita plant. So far, 30 planes have 
been built and Beech is working on a 
revised production schedule increasing 
the original plan for 125 planes in 
196] 


Beech is 


already has had a 


building the Baron on 
ibout a one-a-day basis at present, a 
ding to Paul H. Edwards, assistant 
manager of Beech Plant No. 2 wher 
the Baron is mixed un one production 
line with Travel Airs. Thirty Barons 


have been rolled out so far 


On a nearby line, which produces a 


SWEPT tail is dominant design feature of the new Beech Baron twin, now in production. 
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complete airplane ready for flight test 
+ > 

every 3 hr. 20 min., is the single-en- 

Debonair. Edwards, backed by 

Beech executives, says the Baron 

as fast whenever or 


gine 
other 
will go out almost 
warrant. The compan 
orders for the 125 airplanes it planned 
to build and top company officials admit 
that figure was 
would be with any lirplane.’ 

These orders mostly are for domestic 
delivery. But Beech has high hopes for 
the Baron overseas and has one airplane 
now in Germany at Travel Air GmbH., 
Bremen, for demonstration, with four 
more headed that way soon 

R. E. Staggs, assistant 
export-military-fleet sales, said foreign 
orders now total 20. He is strongly con- 
cerned with getting demonstrators in 
key areas, such as South America, Mex 
ico, Canada and Japan 

I'he demonstrator for Japan will be 
flown there to C. Itoh & Co., Ltd., 
Tokyo, by Leo Sanders, company serv- 
ice representative, via a varied trip 
through central Europe, Italy and the 
Far East. Sanders will make a service 
tour—with an inevitable sales pitch—on 
his wav to Tokvo 

First Baron to South America goes to 
Will S. Smith, S. A., of Buenos Aires, 
Argentina, and the next to Acromex 
S. A. de C. V., Chihuahua, Mexico, 
Others, as they become available, will 
be flown to the Philippines, Venezuela, 
Uruguay and Canada. Three are sched- 


ders now has 


conservative, as it 
new 


manager of 
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uled for Transair 8S. A., which handles 
distribution in Switzerland, lrance, 
Italy and Austria 

Basically, the plane is a follow-on to 
the ‘Travel Air, in that it utilizes prime 
components such as the cabin, wing 
and landing gear. Big change is in en- 
larged seating and baggage capacity, a 
swept tail one-third larger than the 
Iravel Air's and two Lycoming 10- 
+70-L, 260 hp. fuel injection engines, 
horizontally opposed and encased in 
flat nacelles jutting well ahead of the 
pilot's compartment. Nose compart- 
ment has been streamlined to include 
an additional baggage compartment, 
the batterv and radio gear, and rear 
windows have been enlarged to provide 
excellent visibility for passengers and 
almost 150-deg. capability for the pilots. protOTYPE Baron has tufted wings for flight testing at Beech’s Wichita plant. 

It has been designed for—and flown 
in—high load factor conditions, accord- 
ing to M. J. Gordon, manager-commer- 
cial engineering, who noted that the 
Baron has been certificated for penctra- 
tion speeds of 194 mph. through tur- 
bulence of 45 fps. In addition, Gordon 
said, control system has been improved 
for smoother, more precise handling and 
a dorsal fin has been added to increase 
strength and stability of the enlarged 
vertical tail section 

lo evaluate the Baron, this AvIATION 
Weex pilot flew the airplane with 
Warren F. Filer, assistant manager- 
flight operations, on a 36F day with 
moderate winds. Plane carried half its 
fuel load of 140 gal. (39 gal. in cach of 
two main tanks and 31 gal. in each of 
two auxiliary tanks) since it had been 
flown steadily during the morning pe- 
riod for visiting dealers. 

The Baron has a gross weight of 
4.880 Ib. and a useful load of 1,920 Ib. 
It can carry five persons and their lug- 
gage (270 Ib.) over a 1,000 mi. range at 
216 mph. at 65% cruise power. Beech 
claims. Top speed is 239 mph 

In general, the flight evaluation FIFTH scat installed in Baron cabin mockup is optional. Note rear baggage shelf above. 


showed that the Baron in most cascs f ‘ , : 
‘sbi —_— , se derived fro “ech Trav . Baggage 
slightly exceeds its published figures. Cabin configuration of the Baron is derive m Beech Travel Air cabin design ggag 


Gordon said the Baron went through 
1 complete Federal Aviation Agency 
certification program and this was fol- 
lowed by Beech’s own flight test pro- 
gram, despite the fact that the aircraft 
utilizes many Travel Air components. 

The Baron is a sturdy, but sleek- 
looking plane which is roomy yet com- 
pact Entry is made from the left side 
and there is ample room rg oe since 
the seats have a long travel. Baron flown 
was N 9335Y. 

Starting sequence is simple and dif- 
fers little from that of other twins, ex- 
cept that Beech has revised the mag- 
neto system to incorporate separate 
switches for left and right mags on both 
engines. Each engine has its own starter 


button. 
The Baron is easy to taxi and has a 


also is carried in the nose section of the Baron 





be 


NOSE wheel is adapted from Travel Air; 
gear is stressed for 600 fps. 


Propellers were run 
1 mags 
rpm 


tight turn radius 
through at 2,20¢ 


checked at 1,701 


maximum drop 


Takeoff Run 
} 


Takeoff run was remarkably short 
en considering that N 9335Y was 


light, some 


rpm ITH 


rpm. for a 5>U 


ymparatively 
having been 

36F da 
southwest 
bout 1,000 ft. climbing at 
1 speed which produced a clin 
2,000 fpm 

lo show the Baron's climb capability, 
Filer suggested a maximum climb an- 


installed, an 

1 20 kt. wind 

We were off the grou 

140 mph., 
rat rf 


+} 
With 


gle; using caution, we put the Baron in 
a +5 deg. climb until speed dropped to 
just under 90 mph. This produced a 
3,500 fpm. climb rate, still using take- 
off power of full throttle and 2,500 rpm. 


Climb Rate 


Climb rate is one of the Baron’s 
strong features. On this flight, it took 
about 5 min. to reach 7,500 ft. Beech 
performance tables call for a climb to 
12,500 ft. in 12 min. 

Even though the Baron's climb is 
excellent, it 1s the ease and smoothness 
of transition to level cruise speeds that 
s impressive. After leveling off at 7,500 
ft., speed quickly built up from 140 
mph. to an indicated 208 mph., using 
22 f manifold pressure and 2,400 
220 mph 


> im 


n. This trued out to about 
Che Baron, with its high cruise speed 
| 


rp 
good visibility, will be a good 
munty uirplane New bach 
window allows for ) deg. of 
sibility from the pilot's seat: nearly 


ine 
CTOSS-¢ 
ibout 32 
ill of both horizontal stabilizers can b 
Pilot's windshield has consider 

" " 


ible depth for forward visibility, both 


seen 


up and down 
os 
Over-all, the Baron has 


handling capability, in that responses to 


fighter-like 
control pressures are quick and light 
For demonstration purposes, Filer put 
the Baron in a 90 deg. bank, indicating 
190 mph., and then rolled it through the 
axis to the opposite 90 deg. without 








PROBLEMATICAL RECREATIONS 46 








e444, 


A hunter wished to take his one-piece rifle on a train but the con- 
ductor refused to permit it in the coach and the baggage man could 


not take any article whose greatest dimension exceeded | yard 


The 


length of the rifle was |.7 yards. What could the hunter do? 


Current developmental work in our Guidance Systems Laboratory 
includes gas spin bearing gyros, an astro-inertial navigation system, 


and miniature inertial platforms. 


ANSWER TO LAST WEEK'S PROBLEM: 
present is inconsistent with a proposition based on a priori 


probabilities. 

















LITTON INDUSTRIES 
Beverly Hills, California 


The amount of information 





Baron Specifications 


Dimensions 
Wing spon... 
Length 
Height... 
Cabin length 
Cabin width 
Cabin height 
Passenger door, size 
Boggage door, size 


Weights 
Gross weight 4,880 ib 
Empty weight 2,960 ib 
(Empty weight includes complete set of fight 
instruments, cabin heating ond ventiloting sys 
tem, with windshield defrosting, sound proof 
"g) navigation, cabin, instrument and landing 
lights.) 

Useful lood 

Available weght for people ond 
beggege with stendord fvel 
tanks full 


Wing Aree, loedings 
Wing Aree 
Wing Loeding, af gross weight 
Power Loading, of gross weight 


Fuel, Oil Capacity 

Standard fue! arrangement 
(includes two main tonks, 25 
gol. eoch, and two availiery 
tanks, 3! gol. each) 

Optono! fue! arrangement 
(includes two moin tanks, 39 
gal. eoch, and two ovalliery 
tanks, 3! gol eoch 

Ot capecdty 


rw 

*Veoun 

22223232 

vecoNe— 
5 


. wn. 
36 in. 2 37 
18% in. cn 22% in 


1,920 
1,191 & 


199.2 sq. ff 
24.5 th. /sq. # 
9.4 ib. ‘ho 


112 gol 
140 gol 


6 gol 














ntrol ac- 
lor nor- 
only 


iltitude or airspeed. ¢ 
is smooth throughout 
how: 
permitted 


} — _— 
mai catego! purpos 


60 deg. maximum banks ar 


Stall Phase 


In the flight safety regime, the Baron 
up well in stalls, both clean, 


power ¢ n and off, and single engine. In 


how 





NEW BOOKLET 
HELPS YOU SELECT 
PRESSURE SWITCHES 


B.F Goodrich line of pressure switches 
incorporates novel Omega-design bellows, 
gives unmatched sensitivity and long life. 
Can respond to absolute, gage, or differ- 
ential pressures, of fuels, liquids, gases. 
Booklet lists specifications and character- 
istics; write for free copy: 


B.EGoodrich 


aviation products 


Dept, AW -12E, Akron, Obio 
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SWEPT tail was newly designed for Baron 


the power-on phase, in clean configura- 
tion, the Baron stalled with a shudder 
that gave ample warning—plane has a 
stall warning light and buzzcr—at about 
50 mph. indicated. Published figure at 
full gross is 67 mph. 

Nose dropped straight through the 
horizon and speed quickly returned to 
the 200-plus indication, when we feath- 
ered the right engine by reducing the 
throttle and mixture controls to full- 
feather and idle-cutoff detent positions. 

his routine was flown at 65% power 
throughout. Flying straight and level, 
feeding in necessary trim, the speed fell 


and is one-third larger than Travel Air tail. 


off to 140 mph. and stabilized 
At maximum power, with cow 
open, Baron climbed at about 3! 
before it was stalled with power 
This time, the nose dropped 
and the Baron turned into the 
engine. But with hands off the « 
the nose gradually lifted in th 
and took on a fairly gentle glid 
speed building to 140-150 mph 
In another single-engine, pov 
stall, Baron was put into a 30 deg 
into the operating engine, nos« 
and then forced into a stall 
The plane shuddered but continu 





Baron Model 55 


Operating Costs 





Cost Per Hour 
(Direct Operating Costs) 
Gasoline 
Oil 
Inspection, maintenance ond propeller 
overhaul 
Engine overhaul allowance 


Total direct operating cost per hour 


Indirect Operating Costs 
Hongar rentol 
insurance 


Total indirect operating cost per hour 
Total operating cost per hour 


Cost Per Mile 
Operating cost per mile 
Depreciation allowance for tax purposes 
Total cost per airplane mile 
Total cost per seat mile (5 seats) 





600 Hr. 700 H 
120,000 140,0 


400 Hr. 500 Hr 
80,000 100,000 


Miles /Yeor Miles/Yeor Miles/Yeor Miles /Yeo 
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Wanted by 
Aviation Week 


BROAD-GAGE 
AVIONICS 
ENGINEER . . . 


would enjoy the pressure 
and the prestige of working 
for the top magazine in Avi- 
ation and Space Technology. 


Opening available on East 
Coast. 


Write and tell us why you 
qualify. 


P-5832, Aviation Week 


Classified Advertising Division 
P. 0. Box 12, New York 36, N. Y. 











od 





INDUSTRIAL 
ENGINEERS 


Artist's conception of fusion-photon intergalactic space vehicle 





If you are an experienced industrial engineer capable 
of contributing imaginative solutions to advanced 
manufacturing problems, you will certainly want to 
consider carefully one of the immediate positions 
available at Convair/San Diego. 

If you have a degree in industrial engineering and 
several years of aircraft or missile experience, that is 
most desirable. However, a degree in a related engi- 
neering field and a background in another assembly or 
fabrication industry will be acceptable. 

The men selected will be responsible for methods, 


CONVAIR / SAN DIEGO 


plant and product layout, facilities utilization and 
processes, manpower control, and cost reduction. 
They must be capable of directing small groups of 
technical specialists assigned to specific problems in 
the manufacture of conventional and space vehicles. 
A prompt interview will be arranged with qualified 
respondents. Please direct your resume to Mr. 
M. C. Curtis, Industrial Relations Administrator- 
Engineering, 3900 
Highway, San Diego, California. All inquiries will 
be acknowledged. 


Convair/San Diego, Pacific 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 








turn under full control, even though 
the ailerons were deliberately aggravated 
by sharp movements at this time. 
Again, the Baron was rolled to straight 
and level flight and the speed again 
built up to a bit less than 140 mph., 
still using only 65% power on the left 
engine. 

With this high degree of perform- 
ance, the built-in safety factor is obvi- 
ous. Another is the let-down perform- 
ance for instrument flight; with power 
off, the Baron will let down at 90 mph. 
after trimming it fora 500 fpm. descent. 
This maneuver also is accomplished 
hands-off, if desired 

Entering trafic at Wichita for land- 
ing, gear was dropped at 140 mph. on 
the downwind leg. No flaps were used 
until turning onto the final approach, 
when full flaps were dropped at 120 
mph. and a final approach speed of 
110 mph. was established. Flareout was 
made at about 90 mph., about 10 mph. 
faster than necessary, and plane touched 
down on the first third of the runway. 
Roll was short and plane could have 
been stopped much sooner with slower 
approach and use of brakes. 

In the production phase, many of the _ plastic in a Plant No. 2 secti In set up for design, cutting and installa- 
Baron parts, such as struts, are fabri- addition, this department manufact tion of foam rubber and a wide array 
cated in Beech Plant No. 1 and then’ the rear window frame out of | of seat fabrics. 
trucked to Plant No. 2 across the ficld Rubber Co. Royalite. The « Control system was modified from 
for final assembly also manufactures its own foam 1 the Travel Air system, Edwards noted. 

Nose and tail cones are made of for seats and has a large depart t Primary controls are operated through 


BARON’S powerplants are Continental fuel injection engines, shown with cowling removed. 








These positions offer both challenge and 
reward to men interested in analytical and 
experimental! research studies on helicopters 
and other V/STOL aircraft. Work will be 
extremely varied and will include prelim- 
inary evaluations of novel configurations, 
as well as long-range research studies on 
the mechanics of flight at low speeds. 


Corporate-sponsored and with strong man- 

agement backing, this program offers bot! 

personal security and advancement oppor- 

@ Aerodynamicist tunities to outstanding men with M.S. 

degrees. Facilities include a complex of 

a@ Engineer with interest or wind tunnels, a gir : opie? and 

. . : rope er test equipment, anc e nations 

im dynamics, vibra- argest industrial computational laboratory. 
tions and aeroelasticity Publication of papers is encouraged. 


# Performance Engineer Since expansion in this program requires 
for evaluation of that we fill these positions immediately, 


V/STOL systems an gg Mr. W. D. Walsh, 


RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Conn. 
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work in the fields of the future at NAA 


OPERATIONS 
ANALYSIS 


Opportunities for operations 
research analysis covering the 
spectrum of weapon systems 
Application of analytical tech 
niques to determination of 
weapon systems performance 
and effectiveness involving 
tactical analysis, statistics, 
game theory, and nuclear 


physics. 


Facilities for research include 
new IBM 7090, analog com- 
puter laboratory, and tactical 


game room. 


M.S. or Ph.D. in Engineering, 
Math or Physics preferred 
B.S. or B.A. with ex« eptional 
experience or recent gradu- 
ates desiring this field are also 


encouraged to apply. 


For more information 
please write to: Mr. A. M. 
Bowmen, Engineering 
Personnel, North Ameri- 
ean Aviation, Inc., Los 
Angeles 45, California 








push-pull rods and conventional cable 
systems which terminate in belicranks 
Cables run over phenolic pulleys which 
have sealed ball bearings requiring no 
lubrication. 

Trim tabs are adjustable from the 
lower center console; left aileron tab 
incorporates servo action in addition to 
trimming functions. Flaps, which are 
operated through flexible shafts and 
jack-screw actuators, are of the single, 
slot type and are driven by an electric 
motor under the front seat. They ex- 
tend to a 28 deg. full-down travel; limit 
switches automatically shut off the flap 
motor when full up or down travel 1s 
reached 

Fuel system has separate, identical 
supply for each engine, connected by 
cross-feed for emergency use. Fuel 
selector controls the cells, and gages 
are on center main console. Individual 
boost pumps furnish _ pressur for 
Starting 

Oil system is of full-pressure, wet 
sump type with a 12 qt. capacity 
l'emperatures are controlled by an aut 
matic thermostat bypass control in 
oil passage of cach system. This 
vents oil fiow through the cooler when 
operating temperatures drop bel 
normal 

Electrical system is direct curr 
24-v. with battery mounted in low 
section of nose compartment 


25-amp. belt-driven generat 
T1..} } 


nected in parallel. Cabin h 

from a 50.000 Btu. Janitr 

mounted in the nose ce 
Emergency 

the landi 


in the forwar 








Baron Performance 


Cruising Speeds 
(a) At 75% power (2450 rpm) at 
7,000 220 
(b) Ar 65 power (2450 rpm) at 
10,500 fr 216 
High Speed at See Level 
(2625 rpm, full throttle) 230 
Range 1,220 
flecludes full allowance for fuel wed 
during warm-up, toni, take-off and dimb 
to altitude with o 45.min. fuel reserve 
Gt moximum-rang? speed) 
Rate of Climb at Sea Level 
(Rated Power) 
Two engines ot 4,880 Ib 
Single engine of 4,860 ib 
ot 4,500 ib 
ot 4,000 ib 
Service Ceiling (Rated Power) 
Two engines ot 4,860 ib 
Single engine ot 4,880 b 
at 4 
of 40 
Absolute Ceiling 
Two engines ot 4,880 
Single engine ot 4,880 Ib 
ot 4,500 ib 
at 4,000 
Stell Speed (zero thrust), Flops 28 deg., 


Gear Down 


Teke Of Distence (20 deg. Flops) 
Ground Run 
Tota! distance over 50 ff 
LAt sea level, sero wind, sonderd 
temperature 
Lending Distance (28 deg. Flaps) 
Ground Run 
Total distanc o SOf 
At seo level, tero wind, stonderd 


temperature 








1 
ompartme nt, allown 


extreme con up 
ion did not include a fuel 
n check but Beech says that 
will u ibout 31 gph. at 
ng pout 
| For a lean 
nition, consumption at that 
oe for level flight will be 


LOS ANGELES DIVISION OF 


NORTH 
AMERICAN 
AVIATION 


N 


AYA 








RADIO gear is stowed in aft of nose baggage compartment. Battery is below flooring level. 
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EMPLOYMENT OPPORTUNITIES 





WANTED 
Electrical or Electron! ae 
iteunten Gadeate. | LIVE in Southern California! 


between 25 ond 32 years of age for sales 
engineering work by monvfacturer of elec- 


tronic components, including High Speed 
Relays, Choppers, and Pressure Switches 
Location: Chicago or Cleveland. Write 
Harry E. Beane, Vice President, 

THE BRISTOL COMPANY | 


“wm wor...” 
contain ae aa | Outstanding openings now 


the needle with your present program or 








taller 1 te sult sew growth patterns 


an AEN IM Nation Wea | for qualified | 














ADDRESA BOX NO. REPLIES TO: Bow No. 
‘ esified Ad ia of this publication 


tend ¢ , . eat you 
NEW YORK 46: P.O. Row 18 


CHICAGO IT © Vv. Miehtoan Ace 
SAN PRANCIAOCO 4: 68 Poet at 


POSITION WANTED CONTROLS ENGINEERS 


Desires chang 3 years missile engineering. 


22 years aviation industry, management, en- 


gineering. contracts in overhaul, modification 
and manufacturing. PW-5720, Aviation Week. 








FOR SALE 


PSY SA. This oi converted fer AEROTHERMO NWGIMNEERS 


cargo passenger use S-3404, Aviation 
Week 


ee ase fone for development projects 


maintained b one Corporation $44,900.00, 
J K. Leeward Flair House, 1821 E. 
Pontiac Bivd., Ft. Wayne, Indiana 


ENGINEERS ? SOLAR OFFERS PERMANENT employment in a rela- 


tively new and field with a tremendous 
i i growth potential. S sa Vigorous, medium-size 
company found 327. Solar gas turbine 
EMPLOYMENT OPPORTUNITIES SEC- engines have al in international reputa- 


tion. There is a ent balance between com- 


i¢ 








for production projects 


An employment advertisement 


TION will help you find the engineers 


mercial and milit icts 

you need. It’s an inexpensive, time- Living in Sa vo is delightful. This favored 
saving method of contacting competent area is smog-free th the finest climate in the 
United States, at imatched recreational and 
cultural activities 

the Aviation industry. The all paid cir- Applicants BSME or AE plus 3 or more 
culation of AVIATION WEEK offers years experienc referred. Inquire now for 
responsible positi w rapidly expanding pro- 
you an opportunity to choose the best grams in gas tur! | airborne controls. Replies 
will be kept conf tial. Write, giving resume, to 
LOUIS KLEIN, Department E-707, Solar Aircraft 
Company, 2200 Pacific Highway, San Diego 12, 
California 


personnel for every engineering job in 


qualified men available. 


For rates and information 
write: 


* 
Classified Advertising 


Division SO LA R 
AVIATION WEEK AIRCRAFT COMPANY 


A subsidiary of international Harvester Company 
P.O. Box 12 


New York 36, N. Y. 
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casssico GEARCHLIGHT SECTION evens 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
advertising rate is $31.00 per inch for all advertising appearing on 
com an ; basis. Contrast sates on request. a0 a Gan, atetaem, 5 lines. To figure advance payment count 8 
AN ADVERTISING INCH is meosured % Inch vertically on one column, . 
columns—30 inches—to co page PROPOSALS. $2.70 o line an insertion. 


IPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style. BOX NUMBERS count as one line additional In undispleyed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N.Y. 36, WN. Y. 











FOR SALE 


DOUGLAS DC-6B AIRPLANES For 


. 
Offering for immediate delivery a number of passenger airplanes Information 
equipped with P&W R2800-CB16 engines, 43E60 propellers w/spinners, 


Bendix X-Band radar. About Classified Advertising, 


All inquiries and arrangements to inspect airplanes should be directed to 


WESTERN AIRLINES, Inc. Contact 
6060 Avion Drive los Angeles 45, Calif 


Attn: K. W. Kendrick Phone—SPring 6-2345 The Me Graw-Hill 


FOR SALE D-18$ BEECHCRAFT Office Nearest You. 


LEASE os LEASE PURCHASE FOR SALE—IMMEDIATELY 
Boaing Model 377 Write. Wire or Coll ATLANTA, 9? 


1375 Peachtree St, N. E TRinity $-0523 


H. J. BAILEY 
STRATO CRUISER GPL DIVISION—GENERAL PRECISION, INC R. POWELL 


Pleasantville, N.Y ROgers 9-5000 
14 AIRCRAFT bs ne BOSTON, 16 
FROM Copley Saqveore COngress 2.1160 
M ’ 


$75,000” J. HOSME 
el IMMEDIATELY CHICAGO, 11 
uv. §. C Reated 117 fi t . tell . 
seas eanioned i rane. 8, MISO ensines AVAILABLE oe aa 


— WILLIAM STEINER P&W DC-3C AIRLINER CLEVELAND, 13 


Phone: TOpoz 2-9355 or GArfield 6-448) 1164 Illuminating Bi SUperior 1-7000 
13010 Ardis Ave Downey. California This U. S. certificated 24 seat passenger ae w. 5 ouvan nad 
rage hon ty ag = Seed BE 
e , 1712 Commerce St., Vaughn Bidg. 

_ CONVAIRS é heaters, deicers, dual omni, Hayes brakes. = Riverside 7-5117 
Airline and Executive Ready for immediate service J. GRANT 

Several of Both Available ; DENVER. 2 

Convair Trade-in NATIONAL AERO LEASING CO., INC. 1700 Broodway, Tower Bidg. Alpine 5-298! 


DOUGLAS DC-3 ; Miomi International Airport J. PATTEN 
200 M.P.H. Al2 Autopilot Airland Newton 5-0734 DETROIT, 26 


Trades Accepted 856 Penobscot Bidg 
DOUGLAS DC-6 ; Sie: 
DC-6A 5 Dc-68 Your Inquiries to HOUSTON, 25 

Adveriisers Will Prudential Gidg.. Nelembe Sve 


Also Grumman Twin Beech and Lockheeds in Stock Rm. W-724 JAckson 6-1281 
Contoct Have Special Value... GENE HOLLAND 


Frederick B. Ayer & Associctes, Inc ; LOS ANGELES, 17 
250 Park Avenue, New York 17, New York ~——SOr you—the , advertiser—and 1125 W. 6th St HUntley 2-5450 
the publisher, if you mention w. C. GRIES 
this publication. Advertisers value 
highly this evidence of the publi- NEW YORK, 36 
SOO Fifth Ave Oxford 5-5959 
H. 7. BUCHANAN «~ ®. P. LAWLESS 
T. W. BENDER 























WOodwerd 2-1793 
AMMOND 














ON-MARK A-26 AIRCRAFT 
Bendix Redar, Tip Tonks 
Picture Windows, A-12 Avto-Pilot tisers enable the publishers to se 
Low Time CB-17 Engines cure more advertisers and—more 
$175,000.00 advertisers mean more informa- PHILADELPHIA, 3 
— apg te ep ell tion on more products or better Six Penn Center Plaza LOcust 8-4330 
Nevsten 17, ln Mission 5-3326 service—more value—to YOU. H. W. BOZARTH - P. PASCHALL 
PITTSBURGH, 22 


4 Goteway Center EXpress 1-1314 


LEASE DOUGLAS DC-4AE SALE r_ PIERCE 


THIS U. S. CERTIFICATED eS Paasencan nincanre T 0 RB ST. LOUS, 8 
. 76 SEAT PASSENGER AIRCRAFT WITH LARGE CARGO DOOR ts 4867 
IMMEDIATELY AVAILABLE BY OWNER FOR LEASE. SALE OR LEASE PURCHASE. LOWTIME 3615 Olive St JEfierson $- 
AIRFRAME AND ENGINES. OVERSEAS RADIO FULLY WINTERIZED. FOR INFORMATION CONTACT 
NATIONAL AERO LEASING CO., INC. SAN FRANCISCO, 11 
P.0.8. 48-184 INTERNATIONAL AIRPORT 255 California St. DOuglos 2-4600 
MIAMI, FLORIDA D. GARDNER 

CABLE: AIRLAND TEL. NEWTON 5-0734 


cation you read. Satisfied adver 
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ENGINEERS 


Challenging new programs 
in airbreathing and non-air 
breathing projects offer ex- 
ceptional opportunities for 
propulsion development 
engineers. Current Projects 
require engineers interested 
in: 
Engine Cycle Analysis 
Fuel/Fluid Systems 
Dynamic Controls 
Secondary Power 
Hazard Protection 


Failure Analysis 
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please write to Mr. A. M. 
Bowman, Engineering Per- 
sonnel, North American 
Aviation, Inc., Los Angeles 
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LETTERS 





Bird Hazard 


While reading about the dent in the air 
scoop (AW Oct. 31, p. 40) I am reminded 
of the time I flew through a flock of small 
birds in England during the war. I had 
reduced throttle in a P-51 so I could slow 
down and lower the wheels when I saw a 
flock of birds ahead. The visibility was 
about a half mile and when I saw the birds 
I was so close to them that I had to pull 
up rather sharply—right into another flock 
above and beyond the first. My airspeed 
had dropped to 200 mph. and I hit about 
a dozen of the birds. The airplane shook 
and each impact felt and sounded as if | 
had hit a brick. After landing I found 
dents in the leading edge as big as a fist 
and an inch deep. Considering the thick 
ness of a P-51 leading edge it took terrih 
impact to make the dents. An Engli 
pilot told me that the birds were ptarmigan 

Incidentally, the starlings on the Boston 
runway probably were descendants of th 
100 European birds introduced into Central 
Park in 1890 


} : 


Cray STEFPFEE 


Kissimme Fla 


GSE Specifications 
reading vour f 
Equipment ( 


Just finished 
titled “Ground 
Steady Rise,”” Oct. 24 issue, 

Maj. Gen. Austin Davis 
Bernard A. Schriever obvic 
stand the hand 
cate that industry is trying “to ev 
pliance with dear old MIL-D-94 
amendments therete Which 
group can understand this 
WADD, AIA, and AF Bi 
dated May 18, 1960) have 
terpretations—but they d 
each other » 
industry make a proper interpretati 


problem at 


how cai 


mumbo-jumbo document when 
elves can’t do it? 
I ask you ver 
fic requirer 
Og your Com: 
intent of MIL-D 
It is the general consensu 


if requires a maintenan 


jut 
omplished on a weapon 
determine the GSE req 

a true imterpretation (a1 
i? tat . + 


no other docum 


vhat do y want ntained within 

body of the maintenan inal ree 

ize that other MIL Specs exist that 
information ab 

nd justification for GSE re 

ind, therefor should (I believ 

a part of the maintenan 

Items such as GSI] 


maintenan 


ther pieces of 


made 
requirements 
weapon system spares 
design 
all but a small part of a maintenance an 
MIL-D-9412 does not call 
these items out, yet this Spec does establish 
the analysis requirements. In view of thi 
it would seem highly practical that a MII 
Spec should be designed to delineate th 
requirements for a maintenan na 


pare Ss, 
re quire 
et etera, ar 


ments, monitoring 


alysis, however 


nro 


94 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


gram in direct reference to all aspects of 
support for a weapon system, rather than 
piecemeal in a dozen different MIL Spe 

fications. It is also suggested that a chron 
ological sequence be established when levy 
ing contractors to fulfill 
specification requirements. So what if the 
specification is a little longer—at least it 


without question what is 
getti 


mmitments on 


should be clear 
meant The weapon g 
to be more complicated, but I don't 

any reason for the complication of dir 
followed when mere information 


systems arc 


tions to be 
required 
I understand that a “D” revision is to 
released for MIL-D-9412 I can only 
hope that this revision will clarify what 
all previous ones have failed to do—clearly 
your requirements! Amen 
Thi my first letter to th Wet 
Handk uief Department” of Aviation 
Week I might as well add this note by 
iying that other existing MIL Specifications 
viewed with an eve 
larification, for it gocs 
communicative 


should be toward 1 
visions tor without 
contact 


with 


sav If we los 
other then we lox 
Frustrated Engineer 

San Pedro, Calif 


Industry Stability 


litorial of Nov. 14 


peace 


lransport Race,” is very appr 


t after ¢ 


3 
import 


on and 


osts and inflation usually 
lerated program that is governs 

1. This in turn limits tt t 

} gY up 
toward th 


friend]; ! 
the ould take tl 
number one responsibil 
with the employers 
that the aviation 
ind emploves would 
t maintain pr nt 
be 


| ar] ontr 


This would give 
wuld make long-rang¢ 
yrovide means for reducing 
le a definite plan for increased pro 
tion at lower costs to meet foreign com 


, ) \ 

the industry stabil 

planning more 
, 


L 


petition. More jobs would be available and 


uncertainty. In fact our entire 


onomy would change; our forei 
not hesitate to joint us rather than 


with 


would 

our enemies. You and I would go out and 

buy that second car, those new applian es 

that new furniture 
a 

ve ha ven needing so long 

I first employer-employe 


gn friends 


ind many other things 


group to 


establish such a long-range working plan will 
surely start the trend that will save these 
United States from disaster of its own 
making. I would like to see the aviation 
industry accept this challenge, and make 
sure that the first “supersonic transport” 
carries the red, white and blue of the U.S.A 
How about hearing some comments from 
employer and employe groups on such a 
plan? I am sure Aviation Weex will give 
your letters adequate space 

Harry G. Bancerrer 

Whittier, Calif 


Minuteman Bases 


Whiat is the rationale of rushing the con 
struction of the Minuteman bases in 
Montana (AW Nov. 7, pp. 71 under 
the most dificult and expensive 
tion conditions possible, when the missik 
has not once been flight tested and is very 
unlikely to reach operational status until 
well after the completion date of at least 
several base flights? 
for the 


constru 


the first 
early all of the base flights to be 
inder winter conditions and proceed 
h hasis, or would the program 
missile operational suffer by 
ympleti n date for the 


al 


ty 


Is tl a teal need schedule to 
} 
| 


of Engi 
on Office, 
slippage 


that the Corp 
Missile Construct: 
construction 
has placed unnecessarily 
potential con 


ricd about has 
other programs, 
lemands on th 
pw th lippa c 
just how tough the 
Offic Yr 
It ' un 
ted in any way with 
potential mtractors will submit very 

the Minut 

themselve fr 
BMCO. If t 
old Arn 


nation will be | 


cnginecr at 


base construction, 
? 


the exercis 
Frank R. H 
Pittsburgh, 


“~ y rfve 
GV-1 Wing Pods 
I to call your attention » an 
our Nov. 14 j p. 33 The 
of “Production JetStars Readied for 
Tests’ mtains a United tates 
Corps Model GV-1 airplane in the 
ind not a “C-130 Hercules 
ng-tange fuel tanks under wings.” 
nder wing pods of the GV-1 contain 
hoses and reels for the air refueling 
AR tem The lirplane in the photo 
is probably GV-1 BuNo 147573 or 
Lockheed Number 3555. Immediately be 
hind the GV.-1 1 Douglas A4D-2N which 
is bailed to Lockheed for development work 
in conn with the AR system 
Capt. Ropsert FE. Sottimay 
Naval Air Test Center 
U.S. Naval Air Station 
River, Md 
-Ed.) 


would like 


AZTO ind 


graph 


tion 


USMC 


Patuxent 
(Capt. Solliday is correct 
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WIND COMPUTER MODULE 


nput information in 

the form of air speed and 
ground speed and computes 
and displays wind force and 
ecfion. The ground speed 
are in the form of a 
velocity and drift 


components 


SPECIFYING, DEVELOPING, DESIGNING, PRODUCING 


Quality Sw F nokaye o 


Here at Clifton Precision, you will find of quality, accuracy and reliabi 
y\AN 


a complete systems facility sympathetic For a detailed brochure sh« 
to your needs. For eight years, we have we can do for you, write o 
been producing the finest servo modules our Sales Department, Madis¢ 


made up to our own rigid requirements or our representatives 


Dri KrVltnn, \—_— 
> At ( f 4 a Yyelern { 
ae gy VY a imei 
SYSTEMS DIVISION 2-speed operat 


CLIFTON PRECISION PRODUCTS CoO.,INC. 


CLIFTON HEIGHTS PENNSYLVANIA 





_ 
< 
oO 
oO 
~ 
Oo 
Vv 
= 
i 
. 
x 
= 


AND ENGINEERS 


STS 


CENT 


Tailoring new re-entry materials with a white-hot needle. This i: 


10-megawatt arc jet ‘‘needle Avco uses it to test heat-shield materials under simu 


3 ry 


lated re-entry conait material to meet 
whatever thermal er onmentai conditions may be er y re-entering n 


cone, satellite protector of the 


first ICBM nose cone recovered after flight C cial al istic formulation 
which can be the way a: 


-entry ybstacles 


Ave 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEw 


Avco tailors new 





